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Jesse Lake, Nebraska, showing pump-house and pipe line ‘used to move the potash-bearing brine to the railroad 


Potash from Sand-Hill Lakes 
Ry R. P. Crawford 
HEN the war clouds began to gather two and a 
half years ago, Americans found the available 
supply of German potash rapidly diminishing, and a 
satisfactory source was eagerly sought in this country. 
Kelp, alunite and orthoclase became common to the 
vocabulary of those engaged in the potash chase, and 
numerous mineral deposits which gave promise of value 
were exploited in the daily press. In many cases, how- 
ever, there appeared to be more talk and experiment 
than actual accomplishment, although, as our readers 
know, the dream of potash from kelp is now being 
realized on the Pacific coast. 
While the potash search was on, Nebraskans alone 
could take the shortage philosophically. Almost before 
the first year of the war was over Nebraska 


residue around their banks. Some little work is reported 
to have been done years ago in removing alkali from these 
waters, attempts being made in the dry season to scoop 
up the salts around the shores, pack the product in bags 
and ship it to eastern markets. Naturally such a plan 
as this was out of the question if a commercial success 
was to be made of the business. Constant experiments 
meanwhile were made by those interested in the develop- 
ment of the lakes but it was necessary to wait for the 
great war to make the recovery of potash from that 
source financially interesting. 

When it was seen that the supply from the great potash 
beds of Prussia was cut off, a group of Nebraska business 
men and scientists joined forces and set out to discover 
a plan to extract the precious salts from the alkali lakes. 
The pioneer company on the scene chose Jesse Lake, 


to get the product to the railroad. To baul fuel to « plant 
by wagon and then cart the product across the sand hills 
to a railroad would have been an arduous undertaking, 
while the building of a railroad spur in that country 
would have been a costly experiment if it had turned 
out that the extraction of salts from the lake was not to 
be a success after all. 

Here were the two problems and it must be remembered 
that both of them had to be solved in a way tc make the 
undertaking commercially profitable. The men in 
charge were of an inventive tura of mind and so they 
decided to pump the brine out from under the iake bed, 
boil it down and carry the process until the salts finally 
crystallized out. To get the product to the railroad—- 
that would be simple indeed. The evaporating plant 
would be located on the railroad, with a three-mile 

pipe line to bring the raw brine to it from 





scientists and business men had solved at 
least one phase of the potash shortage and 
opened up a new source of the much 
sought for product. The brackish lakes 
in the northwestern part of the State, it 
was ascertained, held quantities of valuable 
salts, a fact which was hitherto not 
generally known. Those engaged in the 
enterprise worked quietly and it was some 
months before the people of the State 
realized that Nebraska suddenly had 
become one of the greatest, if not the 
greatest, potash producing State in the 
union. 

At least three companies to-day are 
engaged in the potash business in north- 
western Nebraska and one of them, the 
pioneer in the field, apparently is meeting 
with signal success. As if by magic, 





’ a tiny potash town, Hoffland by name, has sprung up 


12 miles east of Alliance in that State. It now boasts of 
& population of about three hundred and the concern 
engaged in the pioneer work at that point has about one 
hundred men on its payroll. Another town, Antioch, 
a few miles farther to the east, has joined in the potash 
excitement and two companies are now busy in its midst, 
Prospecting and carrying out their unique mining opera- 
tions. It has been reported that American packing 
companies which need potash in the manufacture of 
soap have interested themselves in some of the lakes. 
Geologists often have pointed to the sand-hill lakes 
as being of possible value in a commercial way. Prac- 
tieally all of the sand-hill district in northwestern 
Nebraska is dotted with these ponds and brackish lakes, 
Many of which dry up in the summer, leaving a salty 





The evaporating plant at Hoffland 


covering about two hundred and fifty acres near what was 
to be the town of Hoffland. This particular lake was 
chosen because analyses showed that its waters contained 
a larger percentage of potash salts than the. other lakes 
and naturally potash rather than soda salts were of first 
consideration. 

But here was an engineering problem indeed. The 
potash was in the lake, along the shores, and in a great 
layer of salty, sandy brine 20 feet below the surface water 
and its underlying layer of hardpan. How were the 
salts to be extracted from the brackish waters? 

That problem alone might well have perplexed men 
of great engineering skill, but in addition the lake was 
three miles from a railroad and across sand hills of no 
small size. Power for carrying out the processes would 
have to be available and a way would have to be found 


the pump-house at the lake. ‘There would 
then be no trouble about hauling coal to 
the evaporating plant and no trouble in 
getting the salts to a shipping point. 

It was carried out 2s planned. Pumps 
were placed in a house erected on piles 
out in the lake and the pipe line was led 
over and under the sandhills to am evaporat- 
ing plant on the railroad. a 

In order to understand how the pumping 
was done one must rewember the nature 
of the lake. The top water in Jesse Lake 
is not more than two or three feet deep 
most of the time. Underneath this 
surface water is 2 layer of hardpan. 
Then there is a layer of eight to twelve 
feet of sandy brine. There is another 
layer of hardpan and then fresh water. 
No attention was paid to the surface 
water or to the deposits of salts around the shore. A 
pump extending about ‘wenty feet down into the leke 
bed easily pierced the upper hardpan and reached the 
layer of sandy brine. When this had beer done the 
electric pump—securing its current from the main 
plant—was put at work and the briny water flowed over 
and under the sandhills to the evaperating plant three 
miles distant. Filters of course were used to prevent 
the sand from being sucked up along with the brine. 
After a short time the operations were extended and 
two pipe lines were in operation, the two and a half inch 
line being supplemented by one of four inches. The 
pipe lines are laid in a trench for protection against 
zero weather and the pumping can be carried on through- 
out the winter. 





(Concluded on page 180) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 








If the United States Should Go To War 


F we are drawn into the world war, we may well prove 

to be the decisive factor; even though we land not a 

single soldier upon European soil. For it isa fact, 
well understood by the statesmen and strategists of 
curope, that if we were lined up with the Allied cause 
we should place it in an impregnable position in respect 
of two ef the most vital necessities for the winning of a 
war of this magnitude, namely, financial resources and 
munitionment. 

Excellent though it may be in morale and in its all- 
round military efficiency, our army would be lost amid 
the embattled millions of Europe; and the fact that 
Great Britain defeated the German fleet off Jutland, 
and drove it back into its harbors and now holds it 
there, proves that our battleships would be superfluous 
in the North Sea. But the moment our enormous 
financial resources and our vast potentiality for the 
manufacture of guns, powder and shells, were lined up 
behind the allied armies, the ultimate overthrow of the 
Central Powers would be as certain as the rise and setting 
of the sun. 

if we went into the war, it should be our policy to 
apply our strength where it would, bring the most im- 
mediate and decisive results. Outside of certain de- 
fensive measures against submarine attack in our home 
waters, we should bring our potential strength to bear on 
that part of the European battlefield where it is most 
needed and would have the greatest effect. Such a field 
is to be found on the Russian front. 

Russia has, to-day, with the colors, nearly ten million 
Of these about five million are fairly well armed, 
equipped and munitioned. If the whole of that mighty 
army were munitioned on the scale of the Central 
Powers, it would roll, like a tidal wave, across the plains 
of Poland and Galicia, and might well engulf Berlin 
itself. We have only to bear in mind how Brusiloff, 
last summer, swallowed up the Austrian armies, and 
ceased his onward rush only when his winter’s accumu- 
lation of munitiens was depleted. 

Enormous though the task would be of munitioning 
those 5,000,000 men, now undergoing constant training 
at the depots, ¢o vast are our resources that we could 
do it, and do it at a rate greater even than that 
at which Great Britain munitioned her own armies. For 
our resources in the way of steel mills and machine shops, 
iron ore, coal, coke and the necessary labor must be fully 
double those of Great Britain. 

Already we are hearing too much about home defense. 
The best defense of the United States would be a strong 
offensive against the enemy on the battlefields of Europe; 
and the best offensive we could wage in Europe would 
be to provide that reserve army of 5,000,000 men with 
the full equipment for continuous service at the front. 

Next to the munitionment of the Allies, our efforts 
should be directed to the smothering of the brutal sub- 
marine campaign against merchant shipping. If Great 
Britain should be starved into surrender, there would be 
nothing between us and the German fleet but our own 
fleet of just half its strength—and back of a victorious 
German fleet would be the German fleet of transports and 
the millions of the veteran German army. The most 
effective weapon against the submarine, when it is 
operating as it is to-day in deep water, is the submarine 
chaser, a 30-knot, 100-foot, sea-going craft, carrying a 
powerful rapid-fire gun on its fore deck. We should 
lay down at least a thousand of these, and send them to 
assist in keeping open the Janes of approach for our grain 
and supply ships to the allied coasts. 

For home defense against such submarines and raiders 
as might escape to our coasts, our own cruisers, destroy- 
ers and motor-boat flotillas would be sufficient. This 
would release the allied cruisers for convoy service and 
work in the Channei, the North Sea and the Mediter- 


ranean. 
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Also, as we said last week, it is imperative that we at 
once net the entrances to our harbors and roadsteads and 
the approaches to the Panama Canal, and maintain a 
thorough search for German submarine bases on the 
Mexican coast and in the islands of the Caribbean Sea. 

Above all, Congress should leave the determination of 
all naval and military’ measures to the General Staff 
and the General Board of the Navy. Else, we are in for 
a series of military blunders and the expenditure of 
monies and waste of time and effort in enterprises which 
will be utterly fruitless. 

Already there is a move in Congress to build 100 
submarines. Of what use would they be? Submarines 
cannot fight submarines. Again, we note that there is a 
proposal to provide a large number of anti-aircraft guns. 
What for? Where are the aircraft to come from—or the 
airships? 

If we should, unhappily, be forced into this war, let 


“us direct our strength, as we have suggested above, 


where it can strike most swiftly, in the greatest magni- 
tude, and with most decisive effect. 


A Fatal Defect In Our Battle-Cruiser Designs 


N an illustrated article on the new battle-cruisers, 
I which we published on December 16, 1916, there 

occurs the following sentence; ‘‘We shall see in 
these ships the novelty of the boiler-and-engine plant 
being located upon two decks.”’ Having in mind the 
fact that it was a cardinal principle of warship design 
to place the whole of the main motive power below the 
protective deck, and therefore below the water-line. 
we were puzzled at the time to understand how sufficient 
vertical height could be found te accommodate two tiers 
of boilers upon two decks below the protective deck; 
but we concluded that the Bureaus of Steam Engineer- 
ing and of Construction and Repair had found some way 
to do this. At the time of the opening of the bids, 
however, we learned, to our profound amazement, that 
one-half of the boiler plant was to be placed above the 
water-line, where it would be exposed to destruction by the 
11, 12 and 15-inch shells, with which alone modern en- 
gagements between capital ships are fought. 

A study of the wash drawing of these ships, prepared 
by the Navy Department for the press of the country, 
shows, it is true, that there is a belt of side armor in the 
wake of the deck upon which these boilers have been 
placed; but it takes only an elementary knowledge 
of warship design to make it evident that in a ship of 
only 35,000 tons displacement, after provision has been 
made for the enormous weights involved in a motive 
power plant of 180,000 horse-power and for a battery 
of ten 50-caliber 14-inch guns with their heavy barbettes 
and turrets, there cannot be very much displacement 
left for side armor; and if it has been possible to carry 
a belt of say four to six-inch armor throughout some 
five hundred feet of the length of these ships, the de- 
signers have done very Well indeed. 

Now it has been well established in the present war 
that any such light armor as this, when opposed to shells 
of 11 to 15-inch caliber, serves no better purpose than 
to act as a shell-burster. In the battle of Jutland the 
7 and 9-inch armor of the British battle-cruisers was 
impotent against the 11 and 12-inch shells of the Ger- 
mans, and three ships were sunk by gun-fire. Calibers 
are constantly increasing, and our new battle-cruisers, 
should they ever be lined up for a fight, would be the 
target for shells of 15, 16 and even 18-inch caliber. 
Against such projectiles their necessarily light armor 
would be as impotent as the mere shell plating of the 
ship itself. Indeed, we have it on direct and highly 
reliable authority that the British have just completed 
a class of battle-cruisers in which they have discarded 
side armor altogether, realizing that it. is better to let 
the shells pass clear through the ship than make sure 
of their detonating as they pass through light armor 
that is insufficient to stop them. 

Basing our conviction on what has been said above, 
we feel justified in our belief that the placing of one-half 
of the boiler plant of these great ships above the water- 
line exposes it to the risk of being put entirely out of 
commission by the first successful salvo of the enemy. 

Throughout the fifty years of the development of 
steel warships construction it has been a fundamental 
principle, which we believe has never until now been 
violated, that the vitals of the ship (engines, boilers, 
magazines and steering gear) should be placed below 
the water-line. Water affords better protection than 
the thickest armor; for the shells that strike the water 
before they reach the ship are deflected upwards, and 
either pass over her altogether or enter the ship above 
the water-line. 

If this grave defect in the battle-cruisers were irre- 
mediable, we would say let the designs go through, let 
the ships run the risk of losing half their boiler power and 
six or seven knots of their speed. But the defect is 
not irremediable; for it is well. known, both to the 
Bureau of Steam Engineering of our Navy and to the 
engineers of our great shipbuilding companies that, 
by the substitution of the geared drive for the electric- 
drive, it is possible to develop the 180,000 horse-power 
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required without placing a single one of the twenty-four 
boilers, or any part of the engines, above the protective 
deck. 

The Navy Department experts are committed to the 
electric drive. They wish to employ it,‘even at the risk 
of having half the motive power of the ship put out of 
commission early in an engagement. The private 
shipbuilders, on the other hand, believe that the geared 
drive, which is being used on every one of the great fleet 
of battleships and battle-cruisers which the British have 
built since the beginning of the war, will give better 
service in operation, with the added advantages that the 
power plant will be safe against shell-fire, and that there 
will be a saving on each ship of 1,000 tons of weight, and 
a saving in cost on the six battle-cruisers of $7,500,000. 

In view of the existing dilemma, and of the fact that 
upon the behavior of these great ships may depend some 
day the issues of victory or defeat for the United States 
Navy, we respectfully suggest to the Secretary of the 
Navy that he submit this question to the Naval Consult- 
ing Board or to an independent Board of Naval Arch- 
itects and Naval Engineers selected by the Naval 
Consulting Board. In doing so he will be backed up by 
precedents, such as the case of the decision as to whether 
the United States should build a canal at Nicaragua or 
Panama, and again on the question of whether that 
canal should be high-level or sea-level. The two 
Panama Canal Boards passed on an expenditure of 
$400,000,000; and a like sum of $400,000,000 is involved 
in the sixteen capital ships of the three-year program 
that are affected by this question of electric versus 
geared drive. 

But, above all, there may be involved in this matter 
the fate of the Nation. 


Science and Our Industries 


SPITE all the misery and suffering it has 

caused, we have this war to thank for forcing 

upon the world a widespread interest in and 
appreciation of the value of science. Nations which 
have looked upon science as of little utilitarian value, 
have been forced to change their attitude. The w orld 
over, men are seeking the aid of science to develop 
natural resources and to improve processes of manu- 
facture. There is danger, however, that in looking upon 
the commercial side of research work we be apt to 
overlook the benefits that may accrue from the pursuit 
of pure science research. 

For centuries before the dawn of the present era men 
were engaged in a purely utilitarian pursuit of chemical 
research. Two will-o-the-wisps lead them on: the 
transmutation of baser metals into gold, and the elixir 
of life which would give man eternal youth. While 
these were the goals, chemical progress was at a standstill. 
Then came Boyle, who determined to pursue chemical 
research with no utilitarian object in view, but merely 
to add to the world’s store of knowledge. From that 
date, side by side with pure research, there has been a 
steady progress in applied chemistry. 

There is no reason why this country should not be a 
leader in applied science, but we must not forget that 
applied science still walks hand in hand with pure science. 

On another page we describe the work of the Mellon 
Institute of Industrial Research and call attention to the 
department of pure chemical research recently established 
there. Although this department is intended merely 
to investigate chemical problems from an academic 
point of view, it has already been productive of important 
results that have proved invaluable in the industrial 
researches of the Institute. 

A number of our large manufacturing concerns are 
equipped with large research laboratories where their 
products and processes may be investigated and raised 
to a high degree of efficiency by scientific exploration. 
Since the war began these laboratories have been called 
upon to deal with problems that seemingly have no 
relation to the work with which the owners of the 
laboratory are concerned, and yet the ramifications of 
science are so intertwined that it pays to engage in such 
apparently extraneous investigations. 

Recently a visitor to the laboratories of a large 
electrical company was astonished to find that not only 
did the work of the laboratory cover widely divergent 
fields of chemical exploration, but that there was a great 
deal of pure chemical research done there. There was 
even a department devoted to mathematical research. 
Naturally he was astonished to find an industrial in- 
stitution appreciating the value of such abstract work. 
Later upon meeting the vice-president of the company 
he was informed by that individual that the experience 
of the company had proved the commercial value of 
pure science research. The laboratory, he stated, was 
indispensable to the success and progress of the company. 
It had proved their best paying investment and although 
certain lines of research had at first been questioned, 
the company had come to rely absolutely upon the judg- 
ment of the director even when he asked for investigation 
of subjects that appeared to have not the remotest 
connection with their work. It has all paid in dollars 
and cents. 
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Aeronautical Notes - 


Narrow Escapes of the Kaiser.—Every time the 
Kaiser visits the battlefronts he is in danger of losing 
his life; for it is reported that twice recently bombs 
from the air have narrowly missed the German monarch. 
A message from Zurich states that a train in which he 
was traveling was struck by an aerial bomb and the 
locomotive engineer killed. The Berne correspondent 
of the Corriere d’Italia reports that a house in which the 
Kaiser slept during his recent visit to the Western front 
was hit by a bomb from a French aeroplane a few 
minutes after the Kaiser, the Crown Prince and the 
staff had left. As it was, the uniforms and other per- 
sonal effects of the Kaiser were destroyed, together 
with a number of important documents. The corre- 
spondent adds that several servants were killed. 


Allied Airmen in Roumania.—Aside from a pre- 
ponderance of heavy artillery, the remarkable success 
of the German forces in Roumania appears to have 
been due to a superior air fleet. Fully cognizant of 
this condition the British and French governments have 
sent a large number of aviators, observers, mechanics 
and other personnel, together with their equipment, to 
the aid of the Roumanians. The first batch of these 
machines were piloted from Salonica and the Island of 
Tenedos, passing over Bulgarian territory, to the 
Roumanian capital. As early as the beginning of 
November last, it was reported that 128 French aero- 
planes had arrived in Roumania, together with about 
a dozen British machines. Doubtless this number has 
been materially increased since then. 


An Aeroplane with Rotating Disk Wings.—In a 
paper recently read before the Institute of Civil En- 
gineers of France, A. Brancher told of his experiments 
with a model aeroplane of interesting design. While 
in general appearance the aeroplane follows conven- 
tional practice, it differs in that its propelling and sus- 
taining mechanism consists of a number of disks shaped 
like the blades of certain fans that rotate rapidly in 
opposite directions on two vertical shafts. It is reported 
that experiments have been conducted with an electric 


motor which gave a speed of from 1,000 to 1,500 
r. p. m. to the propeller disks. Upon the attaining of 
the desired speed of revolution the model was released. 


It maintained a steady forward and ascentional velocity, 
and preserved its direction and stability. The model 
is said to correspond to a full sized machine of 10 meters 
and a weight of 470 kilograms. According to M. 
Brancher such a machine would preserve its stability 
under all circumstances, chiefly because of the gyro- 
scopic action of the rotating planes. 


Aircraft Coéperation on the Verdun Front.— 
Writing recently of his experiences on the Verdun front 
during the last big ‘“drive,’”’ a correspondent of the 
Daily Telegraph has the following remarks to make 
concerning the work of the French aviation corps: 
“Heavy purple clouds filled the sky, but only a few 
seurries of rain and sleet fell during the day, and the 
dark hillsides rising toward the central crest of Douau- 
mont remained clear of mist. This was an important 
advantage, for the French aviators were able to carry 
on without cessation their valuable work. Despite a 
strong and icy wind the great biplanes and the little 
Nieuports came and went, while a dozen sausages held 
permanent guard at the end of their long cables. There 
must have been some German planes near the front, 
but I did not see one on our side of the lines, and I saw 
one German observation balloon, and that was falling 
like a huge torch beyond Douaumont, an incident typical 
of the enemy’s day. Everywhere the sky is splashed 
with the rising and falling flames of signal rockets, and 
in every part of the front intrepid airmen swim in and 
out of the zone of death.” 


Forecasting Weather from an Aeroplane.—At the 
annual meeting in Edinburgh on December 13th of the 
Scottish Aeronautical Society, a paper on “Weather 
Observation from an Aeroplane,” by Lieut. C. K. M. 
Douglas, R.F.C., was read. Having been fortunate 
enough to be for some months this year almost daily 
amongst the clouds of Northern France, Lieut. Douglas 
has studied the formation of both stratus and cumulus 
clouds at close quarters, and submitted some records 
of the temperature and other conditions under which 
they developed. A cumulus cloud, which was the 
Visible evidence of a stream of rising air, might give 
rise to a thunderstorm. Unless, however, the rate of 
temperature from the ground upwards was very high 
thunderstorms would not develop. A knowledge of the 
temperature gradient was thus very important in the 
Prediction of thundery weather, and Lieut. Douglas 
put in a plea for the use of the aeroplane in peace time 
for this purpose, as, in addition, the field of view at a 
height moderate for an aeroplane was so extensive that 
distant thunderstorms could easily be observed. He 
himself had seen clouds 100 miles off from a height of 
8,000 feet. The observations made had been quite 
secondary to observations of a military character, and 
represented only a very small part of what could be done 
for meteorology by aeroplane observers. 
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Handbook of Aboriginal Remains.—The Bureau 
of American Ethnology hopes to complete this year the 
compilation of a Handbook-of Aboriginal Remains East 
of the Mississippi. Letters have been sent to county 
officials in New England and the southern States re- 
questing information regarding the location of ancient 
village sites, burial places and other traces of aboriginal 


occupancy in their respective areas, and a large body 
of data has thus been collected. 


Gregorian Calendar Adopted in Turkey.—Ac- 
cording to a Reuter press despatch of January 30th, 
the Turkish parliament has adopted the Gregorian 
calendar in place of the Mohammedan calendar. In the 
latter the year consists of twelve lunar months, and its 
length is therefore only about 354 days. Hence the 
beginning of the Mohammedan year, or “first of Muhar- 
ram,”’ occurs at different times according to our calendar 
and the astronomical seasons. The current Mohammedan 
year, the 1335th of Hejira, began October 28, 1916. 


ContagiousAbortionof Cattle is, with the exception 
of tuberculosis, the most serious cattle disease in this 
country, and is fast approaching first place. According 
to a bulletin just issued by the Department of Agri- 
culture, the annual loss from it was estimated some 
years ago at $20,000,000, but it has since spread rapidly 
and widely. Hence the urgent importance of a syste- 
matic campaign against it. The Department states 
that no reliable cure is now known, and advises against 
the use of several remedies heretofore recommended as 
specifics. Preventive measures are fully described in 
“Farmers’ Bulletin 790.” 


Standard Samples for Calorimetry and Pyro- 
metry.—The Bureau of Standards sends out samples 
of benzoic acid, naphthalene and cane-sugar to chemists 
and engineers for use in standardizing calorimeters used 
in testing the heating values of fuels, foods, ete. During 
the past year 257 of these standard heat samples were 
issued to industrial establishments using large supplies 
of fuel, as well as to chemical manufacturing plants, 
and university, technical, municipal and other testing 
laboratories. A mose recent analogous undertaking is 
the issue of standard melting-point samples for use in 
checking the accuracy of pyrometers. The Bureau has 
secured for this purpose a supply of especially pure 
samples of copper, aluminum and zinc. 


Some Remarkable Geophysical Investigations 
are in progress in New South Wales, where the govern- 
ment is constructing a huge irrigation reservoir, which is 
to have a height of 236 feet and a storage capacity of 
30,000,000,000 cubic feet of water. The reservoir is 
situated at Burrinjuck, on the Murrumbidgee. Dis- 
locations of the earth’s crust under the enormous weight 
of this water are to be studied by means of special forms 
of pendulum installed in shafts in the steep hillside 
enclosing the reservoir. The instruments, which are 
already in operation, have recorded earth-tide, earth- 
quake and fault movements satisfactorily, as well as slow 
deflections from the vertical apparently related to the 
action of the water load. A preliminary report on the 
subject has been communicated by L. A. Cotton to the 
Royal Society of New South Wales. 


Radio Equipment for Lighthouses. The Bureau 
of Standards has recently been engaged in efforts to 
promote safety at sea by means of radio instruments. 
A complete 1-kilowatt equipment for radio communica- 
tion has been designed for installation in a lighthouse, 
and another has been installed on a lighthouse tender. 
A fog-signaling apparatus for lighthouses has also been 
designed. This will send out automatically a character- 
istic signal once every minute on a short wave-length, so 
that it may be readily received by all vessels within a 
few miles of the lighthouse. As a complement to this 
device, a simple type of direction finder has been designed 
for ships. With this apparatus vessels will be able to 
get their bearings from a lighthouse which is sending 
out fog signals, and it will also be useful for other pur- 
poses. Models have been constructed for receiving 
both long and short waves. 


The Atlantis Question Again.—lIn a recent lecture 
before the Royal Geographical Society of Madrid, Prof. 
L. F. Navarro traced the history of what may be called 
the “‘geological Atlantis; viz., the land area that once 
extended continuously from Europe to America. The 
subsidence of the greater part of this continent must have 
occurred so early with respect to the development of 
mankind as to leave no trace in human traditions. If 
the Atiantis tradition has any historic significance, it 
probably relates to some event of minor importance, 
such as the separation of an archipelago from the main- 
land. As the Canary Islands have, of all the various 
Atlantic archipelagoes, retained the nearest connection 
with the adjacent continent, biologically and geologically, 
and are doubtless of the most recent origin, their separa- 
tion may have been late enough to give rise to the tradi- 
tion. Further study of the geological formations of the 
island and continental shores and detailed soundings 
between them might fix the date of separation. 
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Automobile 


A Spark Plug Trouble.-—Although the spark plug 
of to-day is a highly perfected and very efficient instrs- 
ment it is subject to a number of annoying troubles, 
some of which are decidedly difficult to locate. One of 
these is a faulty contact which may develop in the point 
attached to the body of the plug. When this point is 
simply riveted in the vibration of the engine frequently 
works oil into the joint, where it causes a poor contact, 
and this trouble constantly increases as time goes on, 
and is seldom recognized. The point connecied with 
the body should form an integral part, or be brazed or 
welded in solid. 


Economy in Tires.—Tire renewals constitutes a 
serious item in the upkeep of « car, and this is so clearly 
recognized by automobile owners that they too fre- 
quently postpone an examination cf their tires until 
much avoidable damage has been done. Frequent in- 
spections are desirable, and if defects and injuries are 
promptly made good as soon as they oecur the increased 
mileage secured will much more than make up for the 
cost of the repairs. Instead of this the usual practice 
is to endeavor to forget a disagreeable necessity and let 
the tire run until a blow-out occurs that cails for a new 
tire, generally long before it would have been required 
if a little care had been devoted to it from day 
to day. 


Guarantees.—The question of guarantees on auto- 
mobiles is constantly attracting more attention. At 
present, if a defect develops in a new car the owner has 
to send the faulty part to the maker at his own expense; 
and upon receiving the replacement he often has a pretty 
bill to pay the garage man for putting it in—not to speak 


of the loss of the use of the car meanwhile. This does 
not seem right. On the other hand, no reputable 
automobile manufacturer knowingly uses defective 


material, although there are seme who will “take a 
chance” on doubtful parts if there is « little money te be 
saved by the operation. Then again it does not follow 
because a man is able to purchase a high-class car he is 
strictly upright, and would hesitate to take advantage 
of the manufacturer if a promising opportunity occurred; 
so it is evident that the manufacturer is entitled to some 
protection. How the problem is to be solved with equity 
to both sides is difficult to determine; but the establish- 
ment of numerous service stations will undoubtedly be 
an important factor in working out some new method 
of adjusting claims. 


The Fuel Question.—With the continued advance 
in the price of gasoline, and the difficulities in using 
kerosene, the question of alcohol is agam coming to the 
front. The sources for making alcohol are se numerous 
and cheap, and the process so simple that it seems a 
pity that the production of this valuable fuel is not 
sufficient to be of practical use; but governmental re- 
strictions are so onerous that only a large concern can at 
present undertake its manufacture, and as matters now 
stand these restrictions could result only in another 
monopoly which could set its own prices. If the regula- 
tions could be modified many a farmer could vasily make 
all the alcohol he needed for his own use, for aleohol can 
be made from potatoes, barley, rye, apples, corn, corn 
stalks and cobs, sugar beets and a host of other materials 
obtainable on the farm, many of which are now waste 
materials, but the fear that he will drink it instead of 
using it for technical purposes is at present too strong 
for our legislators to take a practical view of the question. 
Possibly when strict liquor laws prevail throughout the 
country we may get around to a realization of the amount 
of valuable material that we are now wasting. 


A Matter of Fashion.—It used to be said in a cer- 
tain “down east” community that no woman in that 
town could claim a standing in society unless she had « 
set of false teeth and a melodion. It made no difference 
if she already had a first-class outfit of natural teeth, or 
whether she had any musical ability, for the edict of the 
social leaders prescribed the “store teeth’’ and the dole- 
ful instrument. Principles of a similar kind have pre- 
vailed in automobile circles for a long time, for many 
people considered that a man’s standing depended upon 
his possession of a seven-passenger car, and many a 
wretched owner has rattled around among the rear 
seats of one of these joy wagons, for which he had no 
use, when he would have been satisfied, happy and com- 
fortable in a smaller car that was far better adapted to 
his purposes. Fortunately the secend-hand market is 
now putting out seven-passenger cars in such numbers, 
and at such prices that their possession is no longer a 
social recommendation; and as a consequence there is » 
decided tendency among new purchasers to give more 
consideration to their actual needs and preferences, and 
the size of their families when selecting their new cars. 
This is a healthy tendency, for hitherto there have been 
many who would have liked to own a car, but who 
hesitated to encumber themselves with the chariot that 
fashion preseribed. These people will now buy « emailer 
and more suitable car for their uses; but not necessarily 
a cheap car, and in the long run the change will be a 
benefit to the trade. 
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Our Eagle Learns to Fly 


What Is Being Done at the Mineola Army Aviation School in the Way of Laying a Substantial 


Foundation for America’s Air Fleet 














The U. 


l a fair estimate the United States Army is at least 
A five years behind the leading Powers in the matter 
ol muitary aviation 
Years ago the leading powers, fully cognizant of the 
important réle the aeroplane was sure to play in modern 
warfare, set about building up efficient air fleets so that 
they would not be found wanting at the critical hour 
Vithout precedent to go by they were confronted with 
such problems as the training of the personnel, the 
standardization of the equipment, the formation of suit- 
able organizations or flight units, and constant experi- 
mentation with a view to making the aeroplane an 
efficient engine of war. And it is this very pioneer work 
that is to-day asserting itself on the battlefields of 
Europe; and America, now fully aroused to the impor- 


tance of aerial preparedness, 


S. Army hangars and aeroplanes at the Mineola aviation school 


instructions were finally issued to assemble a force and 
equipment capable of training fifty student aviators. 

The Ist Aero Company, N. G. N. Y., had been in 
camp at Mineola from the time of mobilization, and after 
the Columbus massacre had been mustered into the 
Federal service. It possessed previously owned equip- 
ment of four service aeroplanes in more or less active use. 
The first Government-owned aeroplane arrived at the 
station about August 2d 

Meanwhile, the 2d Aero Company, N. G. N. Y., a 
military organization which was never mustered into the 
Federal service, was ordered to Mineola from its home 
station at Buffalo, N. Y., and arrived at Mineola about 
July 20th. It was returned to Buffalo September 18th, 


while the Ist Aero Company was mustered out of the 


station and an ideal training station, and the selection of 
machines and accessories best suited to our needs. 
Thus the personnel at Mineola have been veritably 
buried under a mass of detail work aside from the original 
plan of training men to fly. 

The number of men who have been tested for the 
position of instructor is thirty-four. At present there are 
thirteen instructors on duty at the station, of whom seven 
are student-instructors in process of training, the re- 
mainder being classed as junior, senior or chief instructors, 
depending upon their ability and length of service. In 
addition, eight civilians have been passed at the station 
through the Reserve Military Aviator or R. M. A. flying 
test, six of them having been trained under the super- 
vision of Mr. P. H. Carroll at the private training school 

at Governor’s Island, New 





learns with some sorrow, per- 


haps, that there is no short 
cut to an efficient air fleet. 
What 


done, the United States must 


other powers have 
do-—and do it just five years 
behind time 

tackling the 


serial prepared- 


That we are 
oroblem of 
ness im grim earnest is im- 
mediately evident to the 
visitor at the Mineola (Long 
Island) Army aviation field, 
and, what is mores, with every 
promise of eventually making 
up for the years of inactivity 








York. On January 31st there 
were nine officers and 146 
enlisted men on duty at the 
station. The payroll, includ- 
ing the aviation instructors 
in the Eastern Department 
who are paid from this office, 
now carrieseighty -nine names. 

As has been previously said 
in this article, little time can 
now be devoted to prelimi- 
nary training because of un- 
favorable ground conditions 
and the weather. While the 
latter does not hinder the 
training of advanced pupils 
who are flying alone, it 








While there are many days 
at this time of the year when 
the muddy condition of the 
ground and the _ gale-like 
winds preclude even the thought of practice flights, the 
men are turning their attention during such days to the 
laying of roads and walks, the erection of numerous 
buildings, and in other ways building up the aviation 
colony at Mineola 

The original plan of the War Department contem- 
plated the tests of civilian aviators with a view to their 
subsequent assignment to duty on the Mexican border 
during the summer of 1916. For that purpose, Mineola 
was selected as a testing ground, chiefly because of its 
Lieut. J. E 
Carberry was ordered to Mineola in June and assumed 
As the 


likelihood ef active service on the border grew less 


prominenee in eastern aviation circles 
active charge at the aviation station July 22d. 


and less, these plans were gradually altered, so that 


A standard Curtiss 90-horse-power tractor biplane, provided with dual controls 


and used for training purposes at Mineola 


Federal service on September 23d and November 2d, 
and the commissioned and enlisted personnel of the 
regular service, with few militiamen who were retained 
for the purpose of receiving aviation training, were left 
to continue the work of the station. 

Since then the work has steadily gone on at Mineola, 
under the supervision of the Signal Corps officers headed 
by (now) Capt. J. E Not alone has it fallen 
to the lot of the Mineola school to train civilians and 
soldiers as aviators, but the officials have had to work 


Carberry 


out a great many problems, of which a large number 
still wait solution. Some of these are the systematizing 
of training, the planning of an efficient organization for 
the flying arm of the Army, the preparation of specifi- 


cations for what should constitute an ideal aviation 


seriously impedes the prog- 
ress of instruction for men 
who are just commencing. 

It is not intended, therefore, that training of a pre- 
liminary nature will be conducted on any large scale 
until the late spring or summer. A vast amount remains 
to be done and is now in progress toward organizing a 
personnel, and particularly toward the formulating of 
methods which will be used in training reserve military 
aviators during the coming summer and fall. 

The main need of our Army at the present moment is 
fliers—plain fliers—to the number of about 1,000. 
Until December 31st last, over sixty men, civilian and 
militiamen, were instructed in the plain art of flying at 
Mineola. Some of these were given their initial training 
only, being unable to remain a sufficient length of time to 
complete the work; others finished their training. Right 
here arises an important point that is too often apt to be 
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Winter activities at the Mineola Army aviation school: At left, laying a side-walk through a sea of mud; at right, erecting 


one of several new buildings for housing the colony of airmen 
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A fur-lined 


suit now under test 


Suit now worn by 
American airmen 


A few of the winter suits for airmen, which have been tested 


overlooked: A man cannot learn to fly roting odd 
While it may be true to some 
extent that a man can be trained in the rudiments of 
military service in a month’s time, according to the 
Plattsburg plan, an aviator can not be made in spare 
moments or during vacation periods. It is estimated 
that an individual must devote three or four months to 
constant training to become a plain flier—that is to say, 
Men have been known to master 
the handling of an aeroplane in less than a week’s time, 
but the time required usually mounts up to thirty or forty 
days, with twenty-eight day 
the Mineola school. 

ardized it is expected that the average will be reduced, 
during the coming summer and fall, to fifteen to twenty 
days. 

For the purposes of training, the type of machine now 
in use is a Curtiss tractor biplane of 90 horse-power, 
provided with dual control. Formerly it was considered 
good practice to teach flying by the “grass-cutting” 
method; the initial work of the student consisted of 
maneuvering a low-powered machine about the aviation 
field in order to become accustomed to the controls. 
Being of insufficient engine power, the machine was 
unable to take to the air, so that the student had to 
confine his early efforts to terra firma. By gradual steps 
the student was trained in the handling of the land 


moments to his training. 


until he can fly alone. 


as the present average at 
However, with the training stand- 
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A French flying Another French 
suit flying suit 


machine, a low-powered aeroplane, and finally the high- 
powered standard aeroplane; but this method was found 
wanting in respects and consequently was 
abandoned at the San Diego Army aviation school back 
in 1913. 

The present practice is to take the student up in a 
standard machine which has its seats arranged in tandem, 
and which is provided with a dual set of controls. The 
student, following the motions of the instructor, soon 
familiarizes himself with the functions of the controls 
and proceeds to handle the craft under the supervision 
of the instructor, who, with a set of controls at his 
disposal, can immediately rectify any mistakes the 
student may make. From all reports it appears that the 
Curtiss 90 horse-power tractor is an ideal machine for 
training purposes. 

After a student has completed his training to a point 
where he can fly alone, he is ready to pass the R. M. A. 
test. The men trained at Mineola must have put in at 
least 20 hours in the air before they are permitted to take 
the test, but men trained at other schools are allowed 
to pass the test purely on their merits. Opportunity is 
given to civilian aviators of prominence to qualify for 
the R. M. A. rating, so far as the flying test is concerned. 

The aeroplane equipment of the Mineola school now 
consists of twenty-seven machines of which twenty-two 
are Curtiss, two L. F. W., and three Standard. There 


several 





An American suit 
now ip ure 


Suit of the 
British airmen 


h the Mineola flying ground 
a 


are on order for this station twenty-one aeroplanes. 

Aside from the activities just referred to the Mineola 
station has conducted in the past, work of an experi- 
mental character because no other favilities existed for 
the carrying on of this work, awaiting the opening of the 
Aviation Proving Ground at Hampton, Va., where a 
new $1,509,099 station will be opened during the summer 
for the purpose of testing and experimenting with all 
types of aircraft and accessories incident thereto. Neces- 
sarily, experiments of more or less importance were 
assigned to the Mineola station during the past few 
months, among them the testing of the Barlow aeriai 
bomb on four different occasions. ‘The first successful 
test, so far as is known, of a projectile dropped from 
aircraft and detonating above ground wus conducied at 
this station during the past summer. No better 
ception of the importance of the experimental and testing 
work could be obtained than the following list, covering 
the period from July 22d, 1916, to date: 


con- 


Tests Conctupep: Sireno horn (for signaling purposes); the 
Martin aero-dynamic stabilizer; the Macy stabilizer; the Mottlau 
camera; the Ogilvie air speed indicator; gasoline hydrometers. 

Tests IN PrRoGRess: Sperry aeroplane map case; Sperry 
instructograph; aviation wearing apparel; Haustetter one-half 
hour barograph; the Jules Richard thermo-berograph; tourist's 
multiple camera for aeroplane photography; the Foxboro air 
speed indicator; the Sperry single fin angle of incidence indicator 

(Concluded on page 187) 











A collection of photographs taken at various times by Army airmen flying over Long Island. These are to be 


used as the basis for an aviation map of the vicinity 
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Where Science Comes to the Aid of Industries 


What the Mellon Institute of Industrial Research is Doing for American Manufacturers 


NUMBER of years ago two scientists were walking 

through the gardens of Amsterdam, one was the 
well-known chemist, van’t Hoff, the other the dis- 
tinguished betanist, De Vries. ‘Their fields of activity 
were apparently not contiguous. Chance brought them 
together on this particular day and it was the casual 
remark of the botanist that directed the attention of the 
chemist to the problem of the rise of sap in plants. 
Van’t Hoff displayed such an interest in the matter that 
De Vries referred him to Pfeffer’s book on.osmotic re- 
searches and the distinguished chemist went home to 
study the problem. Six weeks later, van't Hoff de- 
veloped the theory of solutions which has revolutionized 
analytical chemistry. The far-reaching results of that 
work are immeasurable. 

The moral that may be drawn from this incident is 
self-evident. The association of men working in widely 
different fields is frequently productive of most important 
scientific discoveries. It explains, for instance, the 
wonderful efficiency of a large laboratory in which men 
are engaged in pursuing investigations that apparently 
have nothing in common. If we take the individuals 
of any such laboratory, set them apart and isolate them 
frem their fellows in other fields of activity, the sum total 
of resulta will fall short of that attained by letting the 
men touch elbows with each other. 

There are not many concerns large enough to support 
a research laboratory of adequate proportions. In 
this great country of ours we have paid very little atten- 
tion to research, much of the work that has been done 
in the past has been sporadic and confined to the efforts 
of individuals here and there. It is true that there area few 
well-equipped private research laboratories, but if we 
are to attain a commanding position in the scientific 
development of our industries, we must have large na- 
tional iaboratories where the research man is one line 
of study may associate and coéperate with his fellows 
in other totally different fields of endeavor. 

About a decade ago, the late Dr. Robert Kennedy 
Duncan, while attending the Sixth International Con- 
gress of Applied Chemistry, in Rome, conceived the idea 
of establishing a research laboratory in this country 
which would be open to all classes of industrial problems 
and by which the industries concerned would obtain 
the benefit of the best of chemical talent and equipment 
at a minimum of cost. Having investigated the research 
laboratories of Europe he found that a large proportion 
of the work was kept hidden from the general public 
so that science did not receive the benefit it should from 
such intensive research. It is so easy to conceal the 
details of a chemical process that there has not been the 
proper incentive to patent chemical inventions. The 
consequence of this attitude has been to retard the prog- 
ress of scientific development in the field of chemistry. 
This it was that Dr. Duncan hoped to avoid in his new 
research laboratory. 

The plan that he evolved was to permit industrial 
concerns to establish fellowships in the research in- 
stitute. The donor of the fellowship would furnish a 
suro of money sufficient to pay the salary of a research 
fellow, or a group of research men, for a term of one or 
more years. The fellow would devote practically all 
his time to the investigation of a problem presented by 
the donor of the fellowship. This work would be done 
in a well-equipped laboratory, under the guidance of an 
efficient staff of directors. At the expiration of the 
fellowship, if the results attained justified it, the fellow- 
ship might be renewed for another term. All the dis- 
coverics made by the fellow would become the property 
of the donor and would be kept secret for a term of 
three years. During this period he would be able to 
obtain patents or perfect his processes of manufacture, 
so as to obtain a commanding lead in the industry as 
the result of these discoveries. At the expiration of 
the three-year term, however, the matter was to be made 
public, thereby enriching science and enabling others 
to make use of the knowledge obtained. As the work 
of the fellow was likely to result in great benefit to the 
donor, the latter would agree to furnish a bonus, which 
in the opinion of a Board of Arbitration, would be de- 
served by the fellow of the fellowship. 

This plan, which was first put into operation at the 
University of Kansas, met with immediate success. 
Soon after its inauguration, Dr. Duncan was called to 
the University of Pittsburgh to establish there a similar 
research system. This system is now in operation in 
the Mellon Institute of Industrial Research under the 
directorship of Dr. Raymond F. Bacon, who succeeded 
Dr. Dunean upon his death two years ago. It is a 
benevolent institution, not being dependent upon the 
donors of fellowships for its support. The donors 
merely pay the salaries of the research fellows. All 
other expenses are borne by the Institute. Last year 


there were thirty-six industrial fellowships and the ex- 
penses of the Institute were $72,000. Each donor was 


therefore receiving an average of $2,000 worth of assistance 
in the form of equipment, housing and the expert direct- 
ing of his research fellow, or fellows. 

The work done at the Mellon Institute is of the most 
varied character. There are now 42 industrial fellow- 
ships in operation and the work that they are doing 
ranges from the coking of coal to the baking of bread, 
and from the washing of clothes to the filling of teeth. 
As an evidence of the appreciation of the Mellon In- 
stitute, it is interesting to note that the Canadian 
government has endowed a fellowship to solve the 
problem of separating asphalt from very fine sand 
so as to make available for commercial use certain large 
deposits in the Dominion. This problem has been 
solved in the laboratory and it is now undergoing a 
test on a commercial scale. 

Outside of the Institute proper may be seen a number 
of small buildings, which are mere shacks. While they 
do not add to the appearance of the surroundings, they 
offer concrete evidence of the practical results in the 
laboratories. When a line of research has developed 
to such a point that it appears successful in the laboratory 
there is still another question to be answered: Can the 
laboratory conditions be reproduced successfully on a 
commercial scale? Often this may be determined 
satisfactorily without experiment, but in many cases 
it is only by actually trying the process on a commercial 
scale that the success or failure of a process may definitely 
be determined. For this reason so-called unit plants are 
built where commercial conditions may be reproduced on 
a scale sufficiently large to prove their success or failure. 
These shacks, therefore, represent the commercial tests 
of successful laboratory research, on such a scale as 
would be impossible of operation within the limited 
confines of the laboratory itself. 

The Mellon Institute has been wonderfully successful 
in solving the many problems given it. To be sure much 
of it is still sealed within the three-year term of secrecy. 
Some time ago the Scientiric AMERICAN published an 
article on ‘‘Salt Rising Bread,’’ which described the work 
of one of the first fellowships at the University of Kansas. 
The same fellow is now at work at the Mellon Institute, 
where his research for a large bakery in New York city 
has resulted in further improvements that are credibly 
reported to have saved the bakery as much as $1,000,000 
per year. The story of some of this work is soon to 
appear in the Scientiric AMERICAN. On another page 
we tell of the work of a fellow engaged in the problem of 
obtaining an ideal dental filler. Other stories of practical 
work accomplished by scientific research are to follow 
and it is to be hoped that they will arouse an interest in 
scientific research among our manufacturers which will 
lead to the establishment of other research institutes. 

Perhaps one of the most surprising features of the 
Mellon Institute is the recent establishment of a pro- 
fessorship of research in pure chemistry. One would 
hardly expect to find such an appreciation of the value 
of pure science in an institute devoted entirely to in- 
dustrial problems. History is full of examples of the 
practical or industrial value of pure science research. 
The very work of van’t Hoff referred to in our opening 
paragraph was pursued without any thought of its 
industrial value, but we now see what an important 
part it plays in the glass industry, in the steel industry 
and in fact, in an endless variety of chemical activities. 
It is only natural therefore, for an institute founded upon 
broad lines, to appreciate the value of pure science and 
realize of what immense benefit it may be to the men 
engaged in the pursuit of applied chemistry. Already 
the department of research in pure chemistry has borne 
results and in a number of instances investigations which 
were undertaken purely for the attainment of scientific 
information have found a practical value in the in- 
dustrial sections of the laboratory, and, in turn, the 
latter have contributed much that appears to have no 
immediate application, but is of value to pure science. 

Although the various fellowships work in secret they 
operate under a common directorship, and the discoveries 
of one research fellow may by agreement with the donor, 
be employed in the work of another fellowship. This 
interchange of scientific information and methods of 
procedure is facilitated by the fact that no competing 
industries are allowed to endow fellowships at the in- 
stitute. As a result of this association and coéperation, 
the work of the Mellon Institute has attained a high de- 
gree of success and it is proving a most important 
factor in the industrial progress of our country. 


A New Cheap Substitute for Meat 


VERY one knows that shortage of foods is one of the 
greatest dangers which affect the population cf 
Germany. This fact stimulated the ingenuity of several 
German chemists who recently invented different 
processes for the production of new foods. Among these 
new methods, one seems to be particularly interesting 


because probably valuable not only for present use in 
Germany, but for general adoption everywhere at any 
time, even after the war. We give its description from 
a recent issue of the Lausanne Bibliothéque universelle. 

It is a very well known fact that common yeast is 
very rich in nourishing elements. Comparison between 
the figures showing the composition of yeast and of meat 
affords the following striking figures: 

Carbon Price 
Proteins Fats hydrates Calories (per kgs.) 
eer 19.5 7. 0. 168 70c 
Common yeast... 50.5 3. 29. 362 40 
Mineral yeast.... 46.5 3. 26. 352 50 

Unfortunately common yeast cannot be used as food 
because of its bitter taste. Several chemical precesses 
were invented to transform this by-product of distilleries 
into food of pleasant taste, but the inventors have not 
been very successful; the only alimentary use of ordinary 
yeast is in the preparation of artificial flavorings giving 
to hot water the appearance and taste of “bouillon.” 

But German chemists have learned how to prepare a 
veritable food with yeast by taking, instead of the 
alcoholic yeast, another kind of ferment—the mineral 
yeast. This grows in a mixture of water, molasses and 
ammonium sulfate, the salt furnishing the nitrogen 
to form the precious proteins of the yeast. Growing 
very fast in a liquid made from cheap materials available 
in large quantities, the mineral yeast can be obtained at a 
lower price than meat, although its nourishing power is, 
as we saw before, twice as large as that of beef. 

To be of practical use, the new food must meet three 
requirements. It must be easily assimilated through the 
processes of digestion, it must be pleasant to the taste and 
convenient for the cook, and it must not harm the body 
even with a continual and extensive use. Since the 
mineral yeast is produced as food in large quantities by 
the important Elbe starch plants, numerous experi- 
ments have been made touching these questions and the 
real value of the product is now definitely fixed. 

The experiments of Wooltz and Bauderexel show that 
the average percentage assimilated during the passage 
through the human body is as high as 86. While very 
satisfactory, this is not as good a showing as that made 
by meat. In addition to its successful use in the kitchens 
of many private houses and public institutions, Wintz, 
Borinsky and Noorden have added the yeast to various 
soups, to mashed potatoes, carrots, beans, peas and 
cabbages, even to puddings, without in the least altering 
the taste of these dishes. The same experimenters have 
determined that with a daily dose of 10 grams, which 
according to the table would permit a per capita saving 
of 20 grams of meat each day the health of the consumer 
is in no way affected. By progressive increase it was 
shown to be possible to give 100 grams daily without 
injury. 

Disasters to Marine Life Due to Fresh Water 


N a recent presidential address before the Royal Society 


of New South Wales on the of the Sydney 
beaches, Mr. Charles H e8C some remarkable 
effects of temporary dimirfutions in the salinity of ocean 


water. In 1866 and again in March, 1891, sudden and 
widespread mortality occurred among the sedentary inter- 
tidal organisms of Port Jackson. Oysters and mussels 
were exterminated over a wide area and the stench from 
the mussel beds became unbearable. In places all the lim- 
pets and periwinkles weré found to be lying about, with the 
animals decaying in their shells. In some areas half the 
fauna was dead. Mobile creatures, like fish and crabs, 
withdraw from the putrefying beach to deeper water. 
Dense swarms of a microscopic red Glenodinium were 
believed to have suffocated the mussels and oysters by 
clogging their gills, and the corruption spread by the 
death and decay of these bivalves spread destruction 
through their neighborhood. The waters of the harbor 
were discolored with streaks and patches of blood red. 

The immense development of this organism was attrib- 
uted to heavy rainfall, which combined with calm weather, 
diminished the salinity of the surface water. Japanese 
fishermen are familiar with sudden and mysterious disap- 
pearance of animals and plants from certain reefs, which 
are then described as “‘burnt.’’ Thisis said to be due to 
fresh water pouring out of ariverin heavy flood, and pro- 
jected by coastal currents upon the affected area. The 
marine alge die in fresh water, and their death carries 
destruction to their associates. 


The International Catalogue of Scientific Literature 


HE progress of this important undertaking has been 

considerably embarrassed by the war, owing to the 
impossibility of collecting money from subscribers in 
Germany, Austria, Hungary, Belgium and Poland. 
The publication pf the thirteenth annual issue was made 
possible by a special grant from the Royal Society of 
London. The Carnegie Corporation of New York has 
made a grant of $6,000 toward the publication of the 
fourteenth annual issue. 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names Of corre- 
spondents will be withheld when so desired.) 


The Battle-Cruiser Controversy 


[Because of the vital importance of the electric-drive con- 
troversy, involving, as it does, the 16 capital ships of the 
three-year program, costing when completed some §$400,- 
000,000, we have submitted Rear-Admiral Griffin's letter 
to Mr. Curtis, so as to be able to present the two sides of 
the controversy in the current issue.—Ep1Tor.] 


To the Editor of the Screntiric AMERICAN: 

I have your letter of the Ist inst., enclosing a copy of 
a letter from Mr. Charles G. Curtis in regard to the 
machinery installation for the battle-cruisers, and thank 
you for the opportunity offered to make reply thereto: 

The subject has been very fully covered in my letter of 
January 5, 1917, to the chairman of the Naval Affairs 
Committee of the House of Representatives commenting 
on a similar letter from Mr. 8. 8. Wheeler; and I do not 
think that further comment from me is necessary, 
beyond correcting a few misstatements that were not 
included in Mr. Wheeler’s letter. 

Mr. Curtis says that Mr. Lovekin stated in a letter 
to the Secretary that the total weight “of the ship” 
would be over one thousand tons more with the electric 
than with geared drive. Mr. Lovekin did not make 
such a statement: He said that the weight “of the geared 
outfit’? would be over one thousand tons less than that 
of the electric drive. He also said that it would be 
necessary to add “about two hundred and ninety tons 
of extra armor”’ in the ship with the geared drive. There 
are other important matters that enter into the weight 
of the ship. One of these is the fuel necessary to give 
a certain radius of action. The fuel consumption 
guaranteed by the Fore River Company at 10 knots is 
11.5 per cent greater with geared drive than with electric 
drive. This means that, in order to obtain the radius 
of action contemplated in the design, the ship with 
geared drive would have to carry 589 tons more fuel than 
the one with electric drive. The weight of the ship as 
affected by machinery and fuel will stand thus: 


Tons Tons 





Electric drive heavier than geared.. . 1,000 
Additional armor with geared drive.. 290 ..... 
Additional fuel with geared drive.... 589 ..... 
Total additionaljweight on account of 

Se eee 879 
Difference, in favor of geared drive.......... 121 


Accepting Mr. Lovekin’s weight ‘as correct, the 
difference in weight of the ship is, therefore, 121 tons in 
favor of the geared drive; but this figure for weight of 
machinery is far in excess of the actual weight, and no 
account has been taken of the additional hull weight that 
will be necessary on account of the rearrangement 
necessary with geared drive. When these are given 
proper consideration, the resulting weight of ship will be 
much less for the one with electric drive than for that 
with geared drive. 

Mr. Curtis seems to think that because electric drive is 
used in one type of ship, we should, to be consistent, use 
it in all. I had supposed that he was a better engineer 
than that. 

His statement that the engineers of the Bureau of 
Steam Engineering thought the electric drive would 
be lighter than geared drive has no foundation in fact. 
Had we thought so, we should not have used geared 
drive in the scouts and destroyers. 

As to stealing a march on foreign navies, we have long 
since been forced to the conclusion that it is practically 
impossible to keep secret any of our undertakings; and 
experience with the design of the battle-cruisers has shown 
conclusively that some of the American engineers and 
shipbuilders to whom the plans were sent in confidence 
are unworthy of the trust that was reposed in them, and 
that, despite their protestations of patriotism, they may 
be depended upon to keep foreign governments fully 
informed regarding our designs. 

Only two of the 22 members of the Naval Consulting 
Board have written the Secretary in the matter; others 
to whom the propagandists appealed refused to write; 
and Prof. Webster has openly opposed Mr. Curtis’ 
propaganda. 

Nine people (not all engineers), including Mr. Curtis, 
have written to the Secretary, all asking that the design 
of machinery be referred “to an impartial board of 
competent experts.” None of them suggested how 
this board was to be selected. 

If the shipbuilders have told Mr. Curtis that as good 
underwater protection of the ship can be obtained with 
geared drive as with electric drive, as he states, their 
vision must be warped. It is doubted that Mr. Curtis 
Speaks for the shipbuilders as a whole, or for all of them. 
Only two bid on the battle-cruisers (the Union Iron 
Works being, in fact, a Fore River bid) and it is generally 
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understood at the Navy Department that the Newport 
News Company would not put geared drive in these 
ships if they could. It may be stated without qualifica- 
tion, that the chief engineer of. that company—one of 
the most successful designers of marine engines in this 
or any other country—is unalterably opposed to geared 
drive for them. 

The concluding paragraph of Mr. Curtis’ letter is 
evidently an appeal to those whom the propaganda has 
not reached, to urge Congress to delay the construction 
of these ships. Such appeals were made to the Naval 
Committee of the House, but the unwillingness of that 
Committee to act may undoubtedly be taken as an 
evidence on their part to interfere in the design of ships, 
however much interested parties outside the Navy, under 
the guise of patriotic appeals, may protest because their 
royalties are endangered. 

In conclusion, I should like to quote a portion of a 
paragraph from Prof. Webster’s letter to which reference 
has been made. Others have said practically the same 
thing, but none has expressed it quite so well. Here it is: 

“If you desire to extract the milk from this cocoa- 
nut, consider this: The General Electric Company 
bought from Mr. Curtis the rights for the manu- 
facture of the turbine, except for marine turbine, 
which was bought by the Fore River Company. 
Now, curiously enough, if a turbine drives a screw 
propeller directly or through gearing, it is a marine 
turbine, but if it drives a dynamo it is not. Con- 
sequently with the electric drive, the Fore River 
Company cannot build the turbines, although it has 
all the equipment for building them. The turbo- 
generator, including engines and dynamos, must be 
built by the General Electric. Does this explain why 
the Fore River Company ‘showed’ the Secretary 
something ‘equally as good?’" 


I have submitted this for the perusal of the Secretary 
of the Navy, who authorizes me to say that he does not 
care to discuss Mr. Curtis’ letter. 

R. 8. Grirrin, 
Engineer-in-Chief, U. S. Navy. 
Navy Department, 
Bureau of Steam Engineering, 
Washington, D. C., 
Feb. 5, 1917. 


To the Editor of the ScrenTIFIC AMERICAN: 


I beg to reply to Admiral Griffin’s letter, date February 
5th, published in this issue of your paper as follows: 

His statement and the figures he gives regarding the 
saving in weight and the extra armor based on Mr. Love- 
kin’s letter do not correctly represent the facts at all and 
are of no real value in arriving at the truth in this im- 
portant matter. He includes in his calculations on the 
Fore River design 290 tons of additional armor; whereas 
this company has already stated definitely that there is 
practically no additional armor required and what 
difference there is is negligible. This fact has already 
been brought to the attention of Admiral Griffin in the 
reply by Mr. Wheeler to his letter of January 5th, but 
he continues to ignore it. 

The facts in regard to Mr. Lovekin’s letter and his 
design of battle-cruiser with geared turbines are as 
follows. When Admiral Griffin’s letter of January 5th 
appeared I asked Mr. Lovekin, who is the Chief Engineer 
of the New York Shipbuilding Company, for a confirma- 
tion of the facts stated in his letter and he replied that 
in the original geared drive arrangement worked out 
by his company there was, as stated in his letter to the 
Secretary, 290 tons of extra armor required, but the 
difference in weight between the electric machinery 
ana the geared turbine machinery was considerably over 
one thousand tons so that he made the net saving to 
be something in the neighborhood of one thousand tons. 
But he informed me that he had since modified the original 
design so that no extra armor will be required and that 
he was willing to state without qualification that at least 
one thousand tons of the total weight of the ship should 
be saved after all details and changes have been taken 
into account. Also that this saving in weight would 
be accompanied by a saving in cost of at least $1,300,000. 

Admiral Griffin says that the Fore River Company 
design required 11.5 per cent more fuel than the electric 
drive to cover a given radius of action at 10 knots speed. 
He does not however, state what the Fore River Com- 
pany, in a letter attached to its bid, stated viz.: 

“ By the introduction of cruising units, not shown 
on this company's design because of lack of time, 
equally good economies can be obtained at the 
lowest speed to those obtained by the electric 
drive.” 


He failed also to state that the plans and estimates 
made by Mr. Lovekin which were filed with the Depart- 
ment which involved geared turbines other than the 
Curtis type showed that the geared drive is 5 per cent 
more economical than the electric at this 10-knot speed. 
If Admiral Griffin should apply his reasoning to this case 
herwould arrive at the conclusion that in Mr. Lovekin’s 
design of geared drive there would be a saving of 165 
tons of fuel to cover a given cruising radius so that the 
net saving in the weight of the ship would be 1,000 tons + 
165 tons = 1,165 tons. 
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Mr. Lovekin’s company having contracted for two 
battleships was not in a position to build a battle- 
cruiser at this time and so did not bid officially. Mr. 
Lovekin, however, unofficially submitted his plans and 
estimates to the Bureau of Steam Engineering and wrote 
a letter to the Secretary strongly advising against the 
adoption of the electric drive on the buattle-cruisers and 
pointing out the great saving in weight and other ad- 
vantages of the geared drive. In this letter he said: 


“I feel that I will be neglecting my duty as a 
citizen if I did not inform the Honorable, the Sec- 
retary of the Navy." 


After further consideration and investigation the Fere 
River Company expresses itself as entirely confident of 
being able to save at least 1,000 tons in weight and 
$1,300,000 in cost, and also to place all the boilers below 
the protective deck by the substitution of the geared 
drive for the electric. 

In regard to Admiral Griffin’s statement that the 
chief engineer of the Newport News Company is un- 
alterably opposed to the geared drive in the battle- 
cruisers I will say that the president of this company 
told me that in a conference between the Secretary and 
the shipbuilders immediately before the battleships were 
awarded, he argued as strongly as he could against the 
adoption of the electric drive because of its experimental 
character and because of its additional weight and 
cost, and that they favored the geared drive. His 
company put in bids with both forms of drive, but 
Admiral Griffin himself recommended the acceptance of 
the bids involving the geared drive. Adroiral Griffin does 
not deny this. Immediately before the battle-cruiser 
bids were opened the chief engineer of the Newport 
News Company and its president both expressed to me 
the view that it was folly to put the electric drive in these 
large battle-cruisers, and that it would involve an 
immense increase of weight, cost and other disad- 
vantages. 

I hardly feel called upon to reply to Admiral Griffin's 
slurring reference to the disclosure to foreign govern- 
ments by American engineers of the plans for these 
battle-cruisers. I, myself, am not aware of any euch 
disclosure. His own statement, however, shows that 
it could do no harm. My experience is that foreign 
governments show no interest whatever in what we are 
doing in these matters. I cannot, however, repress my 
surprise that the Admiral should thus by innuendo and 
without naming the offenders cast discredit generally on 
American engineers and shipbuilders. 

Replying to Admiral Griffin’s intimation that the 
“milk of the cocoanut” in the cpposition now widely 
aroused by the “electric drive”’ is my interest in royalties 
from turbines, I beg to state that my efforts to set the 
Navy Department right in this important engineering 
and military matter are not due to any royalty or com- 
mercial considerations. Such considerations would 
never have impelled me to undertake the task. The 
antagonism these efforts were likely to arouse would 
more than outweigh the advantage from any royalties 
that might result. Moreover it is quite as likely that 
other types of geared turbines will be adopted in these 
ships. 

Cuartes G. Curtis. 
New York City, 
February 7, 1917. 


Why Is Peace? 


To the Editor of the Sctentiric AMERICAN: 

In one of Crother’s inimitable essaye, he writes, 
“In looking over the ante-bellum peace literature, I have 
been struck by the entire lack of imagination. In this 
the peace makers compare unfavorably with the war 
makers.”’ 

A good illustration of this occurs in the letter by 
Edmund Berwick published in your issue of January 
13th inst. entitled, ‘Those Guarantees for Permanent 
Peace.” 

Mr. Berwick refers to the fact that following the “‘ Rush- 
Bagot arrangement’’ between ourselves and the British 
Empire in 1818 providing for disarmament along our 
Canadian frontier, we have had nearly « century cf 
peace along our northern border, and claims that that 
condition is due to “the only possible real guarantee of 
permanent peace—disarmament.” 

What a lack of a comprehensive imagination he shows! 

Long prior to the 1818 arrangement, and ever since, 
Great Britain has maintained the most powerful war 
fleet in the world and the United States has maintained 
a powerful navy. 

It might as well be claimed that the century of peace is 
due to each nation’s defensive armament as to claim it 
due to an isolated agreement pertaining te our Canadian 
frontier. The truth probably is, that the hearty desire 
for peace between ourselves and the British Empire is 
the cause of our mutually good record for peace, which 
has extended the world over and has not been confined 
to our northern frontier. 

F. W. Greea. 
Los Angeles, Cal. 
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A 12-inch gun mounted on a barbette carriage 


A 14-inch armor piercing shell and charge 


Two 14-inch guns in a land turret 


Modern Ordnance in Relation to Preparedness 


Manufacture and Intelligent Employment by Troops 


Difficulties of Its 
By Col. 


$ ipw present great war in Europe has given many 
surprises to military and naval men, but no surprise 
has been greater than the rise and spread in our own 
since this war began, of the popular feeling for 
years Army 


country, 
military and naval efficiency. For many 
and Navy Officers have urged upon Congress and the 
people suitable preparedness for war. At last some 
attention has been paid to them and this great question 
of preparedness is being taken up by the people at large. 
Who would have believed two years ago that universal 
miltary training would be seriously discussed and urged 


by a prependeration of citizens in our own 


O. B. Mitcham, Ordnance Department, U. S. A. 


bores of the guns and increased strains on the gun 


carriages. Such means have been found and in general 
are all similar, namely the use of hydraulic cylinders to 
check recoil, and of counter recoil springs to return the 
guns into battery. 

The considerations just mentioned gave rise to the 
present quick-firing gun, which came to the fore due 
to the necessity of modifying the field artillery tactics 
that now prevail. This quick-firing gun is the result of 
the elimination of all loss in time found due to the loading 
of the gun, aiming it and running it back into battery 


attachment of the piston rods on the carriage. It has 
sufficient recoil on its carriage to diminish the movement 
of the latter, but not enough to render the carriage 
entirely stable; therefore ropes to aid in checking recoil 
are used on the wheels. The gun, after recoil has been 
checked by the resistance of the oil in the buffer cylinders, 
is returned into battery by two buffer springs that sur- 
round the piston rods and are located in the buffer 
cylinders. This gun, although having a rifled part of 
the bore only 24 inches long, fires projectiles weighing 
124 pounds and 18 pounds, and gives an extreme range 
of about 4,000 yards. 

The most mobile of the guns and car- 





country? Yet such is the case to-day. 
By preparedness are not meant merely 
guns, but what is equally an 
namely, suitable 
The results of such pre- 
military 


n the 


men and 
essential military and 
naval training 
paredness when combined with 
efficiency has been well iliustrated 
present war in the cases of Holland and 
Switzerland. In these countries thousands 
of soldiers have been kept under arms since 
the outbreak of the armed conflict. They 
have guarded the neutrality of their 
countries so that the curse of war has not 
come on either nation. All the great 
powers have known better than to violate 
their territories and thus make more enemies. 

Many of the results of the war so far 
have The im- 


mense number of 


been entirely unforeseen. 
men under arms, the 
enormous problem of the supply of food, 
elothing and transportation, but especially 


the number, kinds and size of cannon of 
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riages used for field and siege services, is 
illustrated by our present 3-inch field gun. 
It is one principally depended upon in the 
field service of troops. In construction it 
is similar to all such guns used in other 
armies. The type of that 
known as long recoil, in which the gun is 
permitted a sufficient length of recoil upon 
the carriage to render the latter stationary 
under firing stresses. It is mounted upon 
a cradle that forms a housing for the recoil 
controlling parts. These latter include a 
cylinder, piston, counter recoil buffer 
and counter recoil springs. When fired, 
the gun moves to the rear approximately a 
distance of 45 inches in the cradle, carry- 
ing with it the cylinder and compressing 
the counter recoil springs. The energy 
stored up by the springs returns the gun to 
the battery. This return movement is 
eased and regulated by the counter recoil 


carriage is 








every description with the necessary 
ammunition, supplies and means of loco- 
motion, have brought out problems and 
labor never before dreamed of, but which must be solved. 

This article, however, will refer only to guns, carriages, 
and other artillery material connected with the actual 
armed contact of troops. 

Every one is familiar with the obsolete forms of 
artillery material now so common in the ornamentation 
of parks, cemeteries, and public places in our country. 

It was with such ordnance that the great Civil War of 
half a century ago was fought. The guns were all made 
of cast bronze or iron, rarely of wrought iron, and for 
field and wooden 
carriages strengthened with iron 
of checking recoil when the guns were fired except by the 
The cannoneers serving 


siege were mounted on 


purposes 
There were no means 


use of chains, ropes or chocks 
such ordnance for any length of time were subject to 
great fatigue in running the guns back into battery after 
each shot. The rate of fire was slow and in general was 
inaecurate at anything like ranges of extreme distance. 

Even at the time of the 


A 14-inch gun in recoil after firing 
after firing. Loading has been accelerated by the 
adoption of the metallic cartridge case and of a breech 
block operated by one single action of the breech mech- 
anism combined with a device for throwing out the empty 
cartridge case after firing. Delays in running out the 
gun and aiming have been avoided by allowing the gun 
to recoil and to return to its position on a carriage that is 
strongly held on the The recoil systems 
mentioned of hydraulic cylinders to check recoil and of 
counter recoil springs to return the gun to battery enable 
field and siege guns to fire from twenty to twenty-five 
Designs of all such guns differ in 


ground. 


shots per minute. 
nearly all countries, but the essential principles of con- 
struction are practically always the same. 

These methods are, perhaps, -well illustrated in our 
smallest gun, the Vickers-Maxim Mountain Gun of 
2.95-inch caliber, designed for pack transportation on 


mules. The gun has two Jugs, one on each side, for the 


buffer. The shields are carefully tested 
at a range of 100 yards by the impact of 
jacketed bullets fired from a Springfield 
rifle, and must not be penetrated. 

The accuracy of fire is shown in the illustration, which 
gives a target made by one of our field guns at a range 
of 2,500 yards. The image of the 2-foot rule shows the 
iimited space in which these shots struck, in other words, 
the wonderful accuracy of field ordnance when properly 
served. 

While both guns and howitzers of all calibers can be 
used for siege purposes, the most effective are usually 
a gun of 4.7-inch caliber firing a projectile of approxi- 
mately sixty pounds in weight or else howitzers of 4.7- 
inch and 6-inch calibers. The present war has shown 
the need of heavier calibers such as 7.6-inch, 9.2-inch, 
12-inch, and even larger howitzers, all of which sizes 
have been used in the field. 

Guns permanently emplaced for land defense are 
known as guns of position. The illustration gives a good 
idea of a modern breech loading seacoast gun mounted 
on a disappearing carriage. 





war with eighteen ea 


years ago, there was but little iene 

improvement despite the in- -_~ 
troduction of breech loading . 
ordnance, though bowspring 
brakes on the carriage wheels 
aided in checking recoil. 
Under conditions the 
first modern 
artillery was to procure some 
certain 


Spain, 


such 
requisite in 


safe, adequate and 
means of controlling this 
recoil due to the increased 
velocity imparted to pro- 
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The action of the gun and 
carriage when the piece is 
fired is relatively simple. 
The long arms on which the 
gun is mounted are the gun 
levers. Upon firing the piece 
these arms move to the rear, 
carrying the top carriage 
with them. The lower ends 
of the levers move vertically 
upwards bringing a very 
heavy weight with them. 
The trunnions of the gun fol- 
low the arc of an ellipse and 
move downward and to 








jectiles and to the consequent 


increased pressures in the 


Target of U. S. 3-inch field gun at 2,500 yards 


A3-inch field gun at end of recoil after firing 


the rear. The tremendous 





ee 








February 17, 1917 


energy of the recoil is absorbed partly by raising a count- 
erweight (in the case of a 12-inch gun this amounts to 
140,000 pounds of lead), by the movement of the carriage 
up the inclined chassis rails, but principally by the 
resistance of the recoil cylinders filled with oil. The gun 
is returned to battery by releasing the counterweight, 
by which means it is forced forward into its firing position. 
In our service heavy guns are also mounted on what are 
called barbette carriages, that is, carriages for firing over 
the walls of an emplacement. The method of mounting 
and arrangement of the recoil system are quite well 
shown in the illustration. The largest and most power- 
ful of all our seacoast guns at present mounted at any of 
our fortifications is the 14-inch gun. It fires a projectile 
of 1,660 pounds’ weight with a bursting charge of 85 
pounds of high explosive. The illustration will give 
some idea of the size of the projectile used in this gun and 
its powder charge. Such guns are sometimes mounted 
in turrets, similar in general in construction to those on 
shipboard. The largest gun to be mounted in our forti- 
cations is 16 inches in caliber. It will be placed upon 
a disappearing carriage, the design of which, has been 
perfected after a number 
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The experience gained on all sides in the present 
European war shows that radical changes in the employ- 
ment of all forms of ordnance on the battlefield have 
been and will be found necessary if the full effect on the 
enemy’s personnel and materie! are to be gained. 


The Current Supplement 


N interesting article for the general reader in the cur- 
rent issue of the Sctentiric AMERICAN SUPPLEMENT, 

No. 2146, February 17, 1917, is on The Energy of the 
Universe, which surveys in a non-technical manner the 
various kinds of power provided by Nature, and how we 
transform and utilize them. Pearl Fishing in the Persian 
Gulf gives a very readable account of the methods by 
which some of the finest gems in the world are secured, 
and of the people who make this their business. It is 
accompanied by several illustrations from photographs. 
A paper On a Precision Method of Uniting Optical Glass 
describes experiments in the union of glass in optical 
contact by heat treatment that are of considerable 
value to the scientific world. We in America are apt 
to regard Italy as the playground of the tourist, and have 
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of the influence of the Mosaic law prohibiting its use 
for food. However, in the desperate and ingenious 
search for fresh sources of nutrition which German 
scientists have been making at the bidding of necessity, 
the possibilities of the vital fiuid have not been over- 
looked. An article in the Berliner Klinische Wochen- 
schrift, details methods of conserving the blood of 
slaughtered animals for household uses, in these words: 

“For the conservation of blood in its original form 
suitable preservatives are salicylic and boric acid, 
and especially formalin. Before using, a coagulum 
must be produced by heating the blood, after dilution 
to eightfold the quantity; in this there will remain 
only very minute} quantities of the antiseptic sub- 
stances. For limited, direct use blood may 
conserved by the addition of sugar. But, if a more 
general application is intended, the liquidform must be 
got rid of. It may be changed into powder by evapora- 
tion or after previous coagulation. 

“The total coagulated mass with the above-mentioned 
antiseptics added yields products of varying durability, 
and from these the preservatives must be removed in 

the household by 


also be 





of years of experiment. 
The difficulty of mov- 
ing or of maneuvering 
when the weight of the 
guns and carriages is so 
great must be apparent 
from the _ illustrations. 
The facility with which 
this is done in our pres- 
ent types of gun car- 
riages speaks well for 
the designing capacity 
of those who have under- 
taken this work. At 
the time the 45-caliber, 
16-inch gun was under 
consideration an expert 

















thorough grinding and 
boiling. A 
marmalade- 


adequate 
semi-solid, 
like mass is obtained by 
dissolving an equal 
quantity of sugar in a 
given amount of blecd 
and then heating in a 
with 
steam for a short time. 
In this the albumen is 
present in an exceedingly 
fine state of division.” 
The author 
more 


water bath or 


also ad- 
extended 
use of the blood pudding 


or blood sausage,” 


vises a 





and 





on ballistics calculated 
the maximum range that 


Gunner entering breech to climb through 16-inch French gun 


A 16-inch French gun on the Somme 


another writer recently 


advocated the addition 





could be obtained with 
the gun provided a suit- 
able could be 
designed for the neces- 
sary elevation. It was 
concluded that an ex- 
treme range of about 
twenty-one was 
possible. 

To obtain high-angle 
fire, so that a projectile 
may fall as nearly ver- 
tically as possible upon 
forts or earthworks, thus 
rendering ineffective 
overhead or other cover, 
mortar fire is generally 
used. The object of 
having such guns in sea- 
coast fortifications is to 
drop projectiles on the 
deck of vessels so that 
penetration and interior 
explosions canbe pro- 
duced more readily than 
in the direct fire of guns. 
In our seacoast service 
mortars of 12-inch caliber 
are employed. Usually 


carriage 


miles 


these mortars are 
mounted in series of 
four and can be fired 


electrically or by hand, 








of blood te bread in 
order to raise its nitro- 
genous The 
Chemikerzeitung likewise 
quotes from an Austrian 
journal of chemistry in 
which G. Morpurgo de- 
scribes a process similar 
to that for making glue, 
by which bones are 
made to yield a sub- 
stance very rich in aibu- 
men and in fat, which 
can be used as a basis for 
soup-stock, 


value. 


American Magnetic 
Observatories 


N proportion to the 

extent of its territory, 
the United States and its 
outlying possessions can 
hardly be said to be well 
provided with magnetic 
observatories. The 
Coast and Geodetic Sur- 
vey now operates such 
establishments at Chel- 
tenham, Md.; Tucson, 
Ariz.; Vieques, P. R.; 
Honelule, Hawaii, and 
Sitka, Alaska. At the 


recent centennial ceie- 





in volleys or singly, as 
they may be required. 

Much has been said 
of the use of such heavy mortars also in field 
and siege operations during the present war in Eu- 
rope. The two heaviest mortars that have been 
most mentioned are the German 28 cm. (11.-inch) and 
the Austrian 3014 cm. (12.2-inch). The range of each 
of these guns is about eight or nine miles. Heavy guns 
have also been used for the same purposes as the mortars, 
as will be seen from the illustration showing one of 
these guns mounted upon a railway carriage and 
firing from a wheat field. All these large guns and mor- 
tars have rendered good service, but the results, as 
obtained when firing against ordinary field trenches, 
appear to be in about inverse proportion to the size and 
caliber of the projectiles. 

The object of this article has been to place before reade 
ers the complicated nature of modern ordnance materiel 
and the relative difficulty that arises in its manufacture 
and intelligent employment by troops. The trained sol- 
dier of the present day, whether enlisted man or officer, 
must be intelligent, industrious and constantly at work 
for self-improvement and for efficiency in the necessary 
details of his particular arm of the miltary service. 


Heavy gun mounted upon a railway carriage 


given little thought to it as a manufacturing country. 
As a matter of fact Italy is fully abreast of her European 
neighbors, and this is exemplified in the article on 
Modern Technical Work in Italy, which is illustrated by a 
large number of photographs taken in one of her largest 
establishments, which ranks with the leading shops of 
the world. The Phototropic Sense in Plants is an un- 
usually interesting article that shows the apparently 
intelligent directing functions that lead them to seek 
light. It is accompanied by numerous diagrams. Photo- 
electric Phenomena treats of some relations of light to 
long distance wireless telegraphy. The paper on 
Capillary and Electrocapillary Chemistry is concluded. 
There are several other articles of importance. 


Preserved Blood for Food 


T is obvious that the nutritive value of animal blood 
should be very high, since it is the carrier of build- 
ing materials to every tissue of the body. Yet there 
is a strong prejudice among most people against its use 
as food. This is partly due, doubtless, to its associa- 
tion with carnage and death, and partly to the survival 





bration of the survey, 
Dr. Bauer, of the Car- 
negie institution, urged 
the location of like observatories in the Canal Zone and 
in Guam. The director of the survey announces that an 
observatory will be established in the Canal Zone soon. 


New Uses for Kapok In Great Britain 

APOK, or the silky fiber covering the seeds of a 

tropical tree of the silk-cotton species found in both 
the West and East Indies, has for many years beea used 
extensively in Great Britain as a stuffing for pillows, 
cushions, and upholstery, and, more recently, for lfe- 
saving belts and jackets. So far, it has not been used to 
an appreciable extent for textile purposes, although 
yarns have recently been made experimentally in England 
from the fiber. The irregularity and resiliency of kapok 
are said to make spinning difficult, but its high luster 
and the fact that it is said to be superior to fur in the 
matter of heat insulation seem to offer certain advantages 
in the manufacture of artificial silk. 

Bearing upon its resistence to the penetration of 
liquids, it appears that alcohol or solutions thereof 
permeate more rapidly than other fluids and render the 
fiber pliable 
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Scientific Search for An Ideal Cement 
A Dental Problem and How It Was Solved In a Research Laboratory 


N the spring of 1914, the general manager of a 
prominent firm manufacturing dental supplies came 

to the Mellon Institute to see for himself some of the 
remarkable results of scientific research applied to the 
problems of industry. After a trip through the building 
where research work on all sorts of problems was in 
progress he said, ‘Well, you certainly are doing big 
things here, but I have a harder nut to crack. Our firm 
‘wants the ideal dental cement, one that will replace the 
unsightly gold fillings, yet will be durable as well as 
attractive in appearance.” 

Aithough the director refused to make any promises 
for the success of the venture, the manufacturer was so 
anxious to realize his long cherished dream that he 
decided to take a chance and to establish a research upon 
this most important subject. Consequently, on July 
Ist, 1914, Dr. C. C. Vogt began work. 

The problem was full of knots and tangles. The ideal 
filling material must look like a tooth, fit like a tooth and 
wear like a tooth. In scientific terms this means that 
it must possess translucency, adhesiveness in order to fit 
the cavity exactly, a low coefficient of expansion or con- 
traction during setting, imperviousness to the fluids of 
the mouth, and high crushing strength. For the sake 
of the patient, it must also harden quickly and be in- 
sensitive to sudden changes in temperature. 

These requirements made clear the method of attack. 
It was necessary to find out what particular constituent 
er combination of constituents would preduce each 
desirable preperty and then so to combine these different 
properties that the ideal cement should result. While 
how to do the thing was evident, the doing of it was 
quite another story. 

The first step was to produce a material which would 
harden. So, Dr. Vogt began by reading all about the 


making and the hardening of dental and other cements 
and then tried the putting together of all kinds of mix- 
tures in order to get this fundamental property. This 
library and preliminary laboratory work used up some 
five or six months and the results were anything but 
encouraging. In fact, so dark were the prospects that 
the superintendent said, “Vogt, I think that we can 
never equal, let alone improve upon, the German made 
cements. Why, those fellows made.,the first successful 
filling materials and, of course, they know more about it 
than anyone else could possibly know. I think you had 
better solve some of our minor problems and let cement 
alone.” However, on the other hand, the general 
manager said, “I have more faith in the American brand 
of chemistry and in American initiative than that. We 
will continue the research.” 

By and by the work showed signs of progress and one 
by one the properties began to fall into line. Trans- 
lucency followed setting and then along came high 
crushing strength. At this juncture the year’s tontract 
came to an end and the question arose, “Shall the work 
continue or not?” The general manager summed it up 
thus: “‘ Vogt, you know more about cements than you did 
a year ago so, if it was a good proposition then, it is a 
still better one now. We will stick if you will.” 

Time moved along and finally Dr. Vogt learned just 
how to produce each desirable property. Then came 
the real tug-of-war—how to combine these several 
properties. It was like a picture puzzle—he had at hand 
all the pieces, but the pieces were not fitted together to 
make the picture. However, gradually the pieces were 
brought into harmony; appearance and crushing strength 
went in side by side and these two joined to adhesiveness 
and all these to non-shrinkage until presto! the puzzle 
became a picture—the separate qualities were united 


in a cement that seemed to fulfill the requirements. 

Then followed a long and tedious series of measure- 
ments upon the material, in order to prove its ability to 
stand those physical tests that are demanded of an ideal 
filling material. Finally, in February, 1916, the product 
was submitted to the general manager for his approval. 
Success seemed at hand and the chemist thought that his 
journey was at an end. 

But all these laboratory tests were not enough for this 
up-to-date manufacturer, and what did he do but say, 
“Well, Vogt, your experiments in a test tube are all right 
as far as they go, but what we want to know is: will your 
stuff stand the test of use in the mouth? The reputation 
of our firm is at stake and we must be sure that the 
material is right.” 

Poor chemist! He must sit around for a year after his 
work is done and patiently (?) await the results of 
clinical tests before he can hear the final word of approval. 
However, the tests have already been in progress for 
over half that year, and as long as the reports are as 
enthusiastic as they now are they will make mighty good 
reading for him while he waits. 

Dr. Vogt’s cement consists of a power made by finely 
grinding a strongly basic glass and a liquid which is a 
phosphoric acid solution modified by dissolved phos- 
phates. The powder is slowly added to the liquid with 
thorough mixing, thus neutralizing completely the phos- 
phoric acid and producing phosphates which act as the 
binding agent for the tiny grains of glass. The material 
is very adhesive, thus insuring a filling that “fits like the 
tooth,”’ and it hardens in from five to ten minutes to a 
dense mass, which “looks like a tooth’—so much so 
that it is difficult to distinguish between the tooth and 
ihe filling. It is being established by clinical tests that 
it ‘wears like a tooth.” 


One Phase of Our Commercial Preparedness 
What Will We Do to Maintain Our Latin-American Trade Against Inroads from the West ? 


UGE has been said, and with propriety, about our 

position in the world’s trade after the war, when 
we shall have te meet keen European competition, not 
merely in the effort to increase the quantity and the 
efficiency of the foreign trade which we have so recently 
acquired, but even to maintain our new-found business 
in the face of Europe’s effort to regain her old position. 
As nobody knows, however, how long this war is going 
to last, and as the solution of this question is merely 
based upon speculation or on our humane desire to see 
the end of the monstrous calamity, it is my opinion 
that our attention should be given also to the situation 
of the moment, to actual present competition. 

We know that Great Britian is, with considerable 
success, straining all her resources in order to increase 
her exports and to compete wherever it is possible under 
the present conditions with our own manufacturers. 
In spite of its subsequent voiding by the British govern- 
ment, the recent contract for shells awarded by our own 
government to English manufacturers is one of the most 
eloquent proofs of these efforts. We know, too, that 
France is reorganizing and mobilizing her manufactures 
and that, notwithstanding the terrific drain imposed by 
the war on her working force, her exports show a regular 
increase. We are watching these countries carefully 
and we are doing from our side whatever is in our power 
in order to meet them in the world’s market. 

However, it appears that we are not paying enough 
attention to one country which, although being nominally 
a belligerent, has kept out of the real war since about 
two years, and which is now using the extraordinary 
vitality, the wonderful spirit of assimilation, the known 
perseverance of its people, to acquire among the trading 
nations of the world the range and place which its pre- 
vious achievements in war and diplomacy have enabled 
it to take among the great military powers. 

We all know the great activities of the Japanese in 
the Orient. [It does not seem to be any longer an issue 
that among the Orientals the Japanese will be the power 
behind the throne, and that on account of the similarity 
of customs, the facilities of communication and racial 
analogies, we tacitly have agreed to their predominance 
in the Chinese Seas. Perhaps, after the war a different 
settlement of this question will take place, but attention 
should be called to facts which at the present moment 
are of the greatest interest to us, which are vital to the 
future of our foreign trade and the continued existence 
of our Pan-American aims. These facts are the ex- 
traordinary activity of Japanese traders, manufacturers, 


‘and ship-owners in the Latin-American countries. 


From the information which I have been able to gather, 
we find that during the first six months of the year 1916, 


By Prof. G. A. Aerts 


the exports of Japan to South America have increased 
130 per cent and her imports therefrom 154 per cent. 
We further find that the Nippon Yusen Kaisha has 
started a direct service of steamers between Japan and 
Brazil. The Toyo Kisen Kaisha, which already has a 
regular fleet plying between Japan and the Pacific ports 
of Latin America, is studying the question of establish- 
ing a line calling at a Venezuelan port and eventually 
reaching the more southern ports of Montevideo and 
Buenos Ayres. 

Under date of July 26th, our Counsul-General at 
Yokohama, George H. Scidmore, forwards the following 
quotation from a local paper: 

“With a passenger list that broke all records in the 
transportation of Oriental emigrants, the Kiyo Maru 
of the Toyo Kisen Kaisha weighed anchor from Yoko- 
hama for South American ports. Of the 931 steerage 
passengers all but a very few were bound for South 
America. Since the gentleman’s agreement with the 
United States, the number of Japanese emigrants to 
South America has increased in great numbers. The 
policy of Australia has also made the southern continent 
attractive to people from this country. Yesterday’s 
list of emigrants is said to represent the largest number 
of steerage passengers that ever crossed the Pacific 
on one ship. The steamer also carried forty-five young 
Japanese girls on their way to South America to become 
the brides of Japanese who have already located there. 
Brazil is most attractive to the Japanese, who find 
the land cultivation profitable.” 

It has been furthermore officially stated that Japan 
will send to Brazil, every year, a minimum of 5,000 
emigrants. We also know that in Chile a special con- 
cession of fisheries has been granted to the Japanese; and 
as to Peru, the Japanese population there, which was 
5,380 in 1914, has since nearly doubled. This applies 
only with less force to Brazil which in 1914, counted 
15,460 Japanese and has now over 22,000. A report 
from William W. Handley, our Consul-General in Lima, 
dated July 22d, makes these statements: 

“Considerable interest has been manifested by two 
of the most powerful Japanese steamship companies 
during the past few months in developing their service 
along the west coast of South America. Prior to the 
war these companies had no regular schedules, but now 
they maintain a monthly service of steamers having a 
tonnage from 15,000 to 20,000, and are obviously 
making strong efforts to capture the trade. 

“It is stated that the Toyo Kisen Kaisha has recently 
decided to augment its service between Hongkong and 
Coronel, Chile, by putting on three additional steamers. 
These ships are to touch at San Francisco and some of 


the principal west coast ports of Central and South 
America, proceeding as far south as Coronel. The 
service is to be monthly. 

“It is also reported here that the Mitsui Bussan Kaisha, 
with headquarters at Tokyo, has finished negotiations 
for the purchase of five Chilean steamers which ply 
between Punta Arenas and Atlantic and Pacific ports 
of South America. The steamers are the ‘Goni,” 
“Valenzuela,” ‘‘Uribe,” ‘“ Mott,” and “Boris.” All 
will be retired from their former service and placed in 
the trade between Japan, Korea, and China, replacing 
vessels of a larger tonnage. 

“The Japanese Government recently instructed the 
Japanese Consul-General at Lima to make an extensive 
tour of Chile, Argentina, Uruguay, and Paraguay, with 
a view to seeking commercial information for the im- 
provement of the trade between Japan and these coun- 
tries. He has very recently returned from a two-months 
trip, after an extensive visit not only to the seaports, 
but to many of the interior towns of these countries. 

Under date of July 17th our commercial attaché at 
Santiago, Chile, supplies additional information. He 
states that plans for enlarging the commercial relations 
between Japan and Chile are mentioned by the Mercurio 
of Santiago, which on July 13th published the following: 

“According to information received from Yokohama, 
it is learned that a company with a large capital has 
been organized in that city under the name Pacific 
Trading Company, whose chief business will be the im- 
porting and exporting of goods from and to the Pacific 
Coast countries. Mr. Morimoto, who has organized this 
company, came to this country in charge of the Japanese 
Exposition, and this organization is the result of the 
study he made of our market and also of the commercial 
commission which visited us a short time ago from 
Japan, of which Mr. Morimoto was the leader. Opera- 
tions will probably begin in August.” 

The manufacturing facilities of Japan are, on account 
of its ordinarily dense population, the greatest which 
any country in the world possesses, and as there is not 
at present in Japan any serious protection whatever for 
foreign patents or trade marks, it will not be long before 
we shal! see our own goods duplicated in Japan, landed at 
a much lower cost in those markets which, by right of 
our efforts, by right of the Pan-American spirit, should 
be ours. 

This cry of warning might perhaps seem to be some 
what premature; but preparedness is never premature. 
The National Foreign Trade Council should make 4 
special study of the activities of the Japanese business 
men and determine what we have to do to meet them 
efficiently and practically. 
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Germany the Land of Makeshifts 


Substitutes and Rigid Economy the Order of the Day In All Industries 


with her imports of so many raw materials cut off— 
raw materials like cotton, wool, rubber, copper 
and aluminum, which have seemed to be absolutely 
necessary to the existence of twentieth century tech- 
nology—Germany has become the land of makeshifts, 
indeed. The good old by-word, “‘ Accept no substitutes,” 
has gone completely into the discard; in its place the 
German of to-day, be he manufacturer or consumer, may 
well cry “My kingdom for a substitute!”’ One of the 
most overworked words in the German language at the 
present moment is “ersatz,’’ which from its fundamental 
meaning of “compensation,” has come into general use 
in the sense of “substitute.”’ Without the ersatz, 
Germany would indeed be in a sad plight. Not only does 
it come into play in the fields of metallurgy and textile 
manufacture, and in connection with the food problem, 
but it is to be found at every turn in the smaller indus- 
tries. Without her extraordinary ability to improvise, 
Germany would have been long ago smoked out by indus- 
trial starvation. 

It was, of course, in the metal industries that this 
ingenuity was first called into play. The problem, while 
a serious one, was by no means hopeless. In the inex- 
haustible coal and iron deposits of her own territory and 
the occupied regions of France, Germany had from the 
beginning a capital upon which to work. Wherever it 
was possible to make steel do the work of some other 
material, wherever it seemed that experiment and 
research might develop a modified steel to meet the 
requirements of some special situation, there was the 
assurance that the steel was to be had, and for an 
indefinite period. 


resisted this treatment. To be sure, it breaks down 
under the current. But of course the silicon wing of 
the rather complicated molecule breaks down with the 
aluminum wing; and the silicon is a very undesirable 
impurity and one of which it has not been found possible 
to free the aluminum. The recent news from Germany 
that means had been found to prepare aluminum from 
ordinary clay can mean but one thing. Under the sharp 
lash of necessity imposed by the cutting off of their 
supplies of bauxite (the conventional aluminum ore) 
from France, the Germans have solved the problem of 
disposing of this silicon, and are now in possession of a 
source for an unlimited amount of aluminum, a substitute 
metal of extreme value. 

It is especially to be noted that the substitution of 
aluminum, zine and steel for copper in so many of its uses 
has far greater effect than the mere direct lessening of the 
demand for copper. Every such substitution, of course, 
does this; but at the same time it makes possible the 
release of quantities of old copper from these uses to those 
in which there is no substitute. Door knobs, door 
plates, trimmings from stoves, windows, machinery and 
other places, kettles, even coins, have been systematically 
gathered up and converted into shells and carriers of 
electricity. In our recent resumé of economic con- 
ditions in Germany we gave a most interesting account of 
ways and means employed by the government for the 
collection of this conserved copper from the individual 
owners. 

In passing to the textile industries, crippled by the 
cutting off of their customary supplies of cotton and 


But to what extent the Germans have been able tc 
evolve, from the materials at hand, effective substitutes 
for tea, coffee, sugar, chocolate, the thousand and one 
items which appear in the normal diet and which are 
not to be had in beleaguered Gernzany, we do net know 
and cannot know until after the war. 

The recovery of copper from non-essential uses and 
the extension of the list of plant products available in 
the textile industries are but special aspects of a general 
campaign, whose slogan might well be “ Waste nothing.” 
Thus, by systematic smuggling and by means of the 
“ Deutschland’s” two trips it has been possible to get 
into Germany a fair amount of new, live rubber. This 
we are given to understand has not been put indiscrimi- 
nately into the general stock of rubber, nor has it even 
been constituted a special stock for use in the most vital 
places. A process has been perfected whereby the 
addition of a comparatively small proportion of fresh 
stock to a large bulk of old, worn-out rubber, makes 
possible almost complete renovation of the latter, greatly 
prolonging its useful life. By careful utilization in this 
way cf every scrap of new rubber, a good supply of the 
regenerated substance has been created which will be 
sufficient for some time to come. 

Another phase of waste prevention is found in the 
desperate efforts to devise a use for everything which used 
to be thrown away. Thus, the Germans are véry careful 
to throw away no fruit stones until they have been made to 
give up the last drop of their oil content. Cherry and plum 
stones in particular are very rich in oil and fat, and from 
them it is possible tosecure large quantitiesof a very accept 

able substitute for the more usual fatty 





And it has turned out that the number of 
réles which steel can be made to fill is 
surprisingly large. It is plain enough that 
it can be used in place of other metals for 
many ordinary purposes—for all manner of 
vessels, for ornamental trim of one sort or 
another, wherever, in fact, neither elec- 
trical conductivity nor some _ special 
physical property not to be given to steel 
is demanded. A far less obvious fact is 
that it can be substituted for rubber 
wherever the latter is ordinarily employed 
for the sake of its elasticity alone, without 
regard to texture or compressibility. To 
mention one instance out of many, we have 
already described in these columns an 
automobile tire of steel wire which is in 
active competition with other substitutes 
for the rubber tire. And in addition there 
are many instances where an economy, 
small in the individual case but large in 
the aggregate, may be effected by the 
substitution of steel for hard woods, ivory, 
composition substances containing rubber 
or other unobtainable materials, and 
various other components which it is not 
possible or convenient to supply as usual. 

Another metal which is doing very well 








bases required alike for industrial and 
military purposes. Periodic and syste- 
matic collections of all fruit stones are 
made in the German towns, largely threugh 
the labor of school children. One of the 
few pictures to come through from Ger- 
many recently, reproduced on this page, 
shows the magnitude which this single 
item of saving may attain. 

The tale might go on almost withcut 
end. Thousands of chemists and machin- 
ists are experimenting with substitutes for 
the ordinary lubricating cils and greases 
As many motorists are trying out every 
manner of eccentric distillate in the effort 
to hit upon a successful substitute for 
gasolene. Synthetic saltpeter is being 
produced for military and agricultural 
purposes on such a seale that Chile has 
probably lost one of her best customers for 
good. The chemists have found or are 
still seeking acceptable substitutes for the 
$300,000,000 worth of mineral oils (in- 
cluding the petroleum mentioned abcve), 
which Germany imported in 1913. 

It goes without saying that the German 
people are tremendously alive to thie 
significance of this whole substitute ten- 








in new uses is zinc. Of this, Germany has 
an ample supply; and her engineers have 
found that when steel is not a satisfactory 
substitute for copper, brass, bronze and 
tin—the metals which Germany produces not at all or in 
insufficient quantities—zine is frequently acceptabie. 
In particular this metal is finding very wide use in the 
making of wire for non-electrical purposes, and as a 
substitute for copper in the manufacture of certain 
classes of utensils for which its chemical reactions make 
steel unsuitable. 

In addition to actual substitution, it has been pointed 
out that the Germans, with their genius for synthesis 
and chemical research, may well have worked out new 
ways of producing certain substances. Outside specu- 
lation has played most upon the theme of synthetic 
rubber. While so far as is known the Germans have been 
quite unable to effect any progress toward the realization 
of this outstanding problem of the industrial chemist, it 
appears that in the reduction of aluminum they have 
put the corresponding dream of the metallurgist upon a 
definite working basis. 

Aluminum is one of the very commonest of elements; 
but it never occurs in the free state. For a hundred 
years after its first discovery it defied all efforts to 
isolate it. For eighty years more it baffled all attempts 
at reduction upon a commercial scale. It was not until 
the down of the twentieth century that the development 
of electrolytic methods made this possible—and even 
then, only for the simple oxide. The compound oxide of 
aluminum and silicon, perhaps better designated as a 
desilicate, which forms the major constituent of all 
the common clays and consequently presents, with its 
20 per cent aluminum content, a potential source of the 
metal of far greater value than the oxide, has always 


Oil—a substance of vital importance—is reclaimed from these millions of fruit 


pits gathered by school children. 


wool, we find that the procedure by means of which 
substitutes are evolved is rather different from that in 
the metal trades. It is here not so much a matter of 
adopting existing materials to new uses as of finding 
new materials. In some cases, this means the finding of 
uses for substances heretofore supposed to be useless; 
in others it means synthetic experiment leading to the 
elaboration of a brand new substance. Under the second 
heading the Germans have brought out a great variety 
of modified paper pulps which can be worked into coarse 
thread and cloth for the manufacture of sacks and bags, 
aprons and other rough working garments, rope, string, 
etc. In the first category falls the utilization of various 
weeds as substitutes for cotton and wool. Thus the 
lowly nettle is the source of a very satisfactory “cotton 
batting,’ as well as of thread and yarn; and every 
variety of weed, and especially of the larger water reeds, 
is being subjected to a severe catechism as to the justifi- 
cation for its existence. 

Of the food situation in Germany, we refrain from 
speaking here. Reports from different sources show such 
wide divergence that the present writer does not feel 
competent to attempt a sifting out of the truth. It is 
plain, of course, that substitutes must figure upon the 
German menu; but what they are, and how extensive is 
their use, are questions which perhaps even the average 
German is unable to answer to-day. We know that 
potato flour has been used very generally in place of the 
regular grains. We are led to suppose that conditions 
in the potato districts may, before long, force a falling 
back upon barley as an even less satisfactory meal. 


dency. So great is the public interest that 
an exhibition of substitute materials has 
been opened at the Zoological Gardens in 
Berlin. It is held under the auspices cf the 
Office of Metal Control, and its promoters are the 
Advisory Councils for the brewery, white metai, tin and 
zinc alloys industries, the Upper Silesian Mining and 
Iron Works Union, and the Associations of electre- 
technists, ironmasters, engineers and machine builders. 
At least eighty firms are showing substitutes for the 
materials used in normal times in the ejectrotechnieal, 
machine construction, motors, foundry and optical 
industries and in the manufacture of fibrous materials 
The exhibition is to remain open during the war, and 
is being continually enlarged. All visitors are required 
to sign a declaration that they wili divulge nothing 
relating to the goods exhibited, using the knowledge 
gained only for the benefit of their own businesses. 


Unique Type of Plow Used in Western Australia 


6 Soe fact that practically the entire surface of the areas 
susceptible to cultivation in western Austrailia is 
heavily wooded and that the dearth and cost of labor pre- 
clude the clearing of the land of stumps and roots, makes 
necessary the use of a special type of plow known as the 
“stump-jump.” This is so construcied that jit will roll 
over stumps and other obstructions lying on the ground. 
The plow was invented by an Australian and, so far, has 
been manufactured only in that country. In breaking 
up new lands preference is given to the stump-jump disk 
plow, as it will cut many roots that a mcldboard plow 
would leave untouched. As the land becomes cleaner of 
roots after two or three years application of this treat- 
ment, the stump-jump moldboard is preferred because of 
its better soil turning qualities, 
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Science In the Lumber Industry 


Tremendous Saving of Waste Products Now Being Effected Upon a Commercial Scale 


HE biggest problem to-day in the manufacture of 
lumber- United 
products 


largest industry in the 


utilization 


second 


States—is the closer of waste 
That is particularly true in the great yellow pine region 
of the South 


lumber produced in this country is southern yellow | 


Approximately forty per cent of all t! 


yet under the most economical modern logging and saw 
mill methods only about thirty-five per cent of the trees 
felled for lumber is converted into usable material 
Sixty-five per cent, which includes tree tops and stumps 


ieft after logging, and mill refuse in the form of outer 
slabs, edging», sawdust, etc., has served no useful purpose, 
and has been either left on the ground to decay or burned 

to get it out of the way.” 

That tremendous waste has not been willful, nor is it 

dicative of extravagance on the part of the southern 
lumber manufacturers. They have customarily utilized 
every bit of material possible under existing conditions. 
The problem has been to discover new uses for wood that 
would give a value to the great percentage of material 
To that end the aid 
of the scientists has been enlisted, and the laboratories of 
the National 
during the last few 


that cannot be made into lumber. 


Forest Service have experimented con- 


tinuously years. The results 
achieved by chemical research have demonstrated that 
the waste portions of yellow pine trees may be made to 
yield an amazing number of useful by-products—in 
the laboratory. But recovering these by-products in an 


experimental way and accomplishing the 


By William J. Ferry 


printing. The d vent of ail these industries, 
separately o1 ju n, ultimately will be brought 
about iking the manufacture of lumber 
‘ the business of lumbering.”’ And, if 

iny significance in the impetus recently given 


commercial ventures along sueh tines, that transfor- 


mation is not far distant. 


Economic Changes Wrought by the War 
By Ludwig W. Schmidt 


URING the last two years and a half approximately 
30,000,000 men have been withdrawn from their 
usual occupations in Europe, either to fight in the field, 
or to work in occupations foreign to them in time of 
peace. Their production has not added to the wealth 
of the nations, but has rather helped to decrease it. 
The average producing power of a workman in one 
of the industrial countries of Europe is estimated to be 
$1,000. The Russian farmer and the small artisan of 
the Baikans earn much less than that, but in western 
Europe there are many men who have been earning 


considerably more. So the average of $1,000 may 
possibly be well accepted. 

This would mean that Europe during the last two 
years and a half has lost $75,000,000,000 of its usual 
production. Such a figure can only be understood when 
compared with another near to it. The United States 


Bureau of Census estimates the industrial production of 


it a rather serious aspect, for the time being, at least, 
The world begins to feel the strain of the war An 
upheaval like that in Europe must affect ultimately the 
economic structure of the whole world, South America, 
the Asiatic East, in short, every market of the world 
has been left without its usual supply of industrial goods. 
Importers in those markets have earned less, so has the 
small dealer, so finally the farmer. Crops are short over 
They have not been attended to 
properly in Europe because the men were away fighting. 
Fertilizers usually exported by Germany have not been 
at hand, machines from England and 
America were more expensive and therefore in less 
To produce and to export the farmer needs 

easy money. But money to-day is employed in the 
business of war or lies safely guarded in the vaults of the 
The farmer could not get the accommodation 
In Argentine alone over a million acres less 


the whole world. 


agricultural 


demand. 


big banks. 
he needed. 
are under cultivation. 

But the shortage does not apply only to foodstuffs. 
Many of our most needed industrial raw materials do not 
arrive in the former quantities Here a great change in 
the habits of our national economic life has taken place. 
We had got so accustomed to buying our raw materials 
through the help of other nations that we had quite 
forgotten how to trade in them ourselves. The war, 
depleting the financial resources of Europe, has forced 
producers of raw materials to go to America to exchange 

their goods for money. We ne longer 





same results profitably on a commercial 
scale are two very different things. The 
cost of testing out production in a large 
way involves the expenditure of money in 
staggering ‘investments so heavy 
that few capitalists have had the courage 
and confidence to undertake the réle of 


sums 


pioneers in the new field. 

Of the few important ventures of this 
character that have been made, one of the 
most conspicuous is.to be found in a 
company recently organized in Louisiana 
for the manufacture of fiber-board from the 








buy our copper with the assistance of a 
foreign combination of merchants, nor 
do we rely, to give another instance 
only, on foreign markets for our furs. 
We now deal in these and many other 
articles directly. This tendency is not 
entirely new. The war, however, has 
brought to a climax a development which 
had been set going by farseeing American 
merchants. 

It is not so long ago that we were 
buying in the markets of Europe, large 
quantities of silk, Asiatic as well as Italian, 








yellow pine scraps formerly burned as 
refuse at one of the largest sawmills in the 
South. The finished product of this 


A typical fiber-board mill located in the South 


for shipment to this country. Our manu- 
facturers were willing to rely on the 
Italian and French merchants for their silk, 





factory is designed for use in cartons and 
shipping boxes. The plant has a daily 
capacity of between forty and fifty tons of 
fiber-board, valued at about seventy dol- 
lars per ton; and the output is contracted 
for far into the future. 

In the success of this enterprise lumber- 
men see promise of an alluring future for 
the utilization of waste southern yellow 
pine. The man who backed the venture 
risked more than a million dollars in 
support of their conviction that the scien- 
tiets were right in their assertion that profit 
was to be had from the manufacture of 
paper products from yellow pine pulp. 
They have proved the commercial prac- 
ticability of the laboratory discoveries, 
and the demonstration is certain to have a 








and the prices of Milan and Lyons were 
governing our markets also. Arrivals of 
silk via European markets had already 
declined several years ago and the war has 
practically put an end to the whole con- 
nection. America now buys her silk 
direct. In the Japanese and Chinese silk 
market American buyers now appear as 
important members of the buying com- 
munity, and prices possibly are regulated 
by the demand of America. 

The situation is still more pronounced 
in another field, that of rubber, Before 
the war approximately one third of our 
rubber supply came via London. This 
was not all rubber grown in India and 
Ceylon; even Brazilian rubber frequently 
has been sold to us by London holders. 
England still continues to send us great 








profound effect in influencing future invest- 
ment in plants for the utilization of wood 
waste. Evidence of the stimulus given 
this new branch of the lumber industry already is ap- 
parent at the home of the pioneer mill, where another 
company has begun work on a similar plant, to cost not 
less than a million dollars, for the manufacture of pulp 
and container-board. The daily capacity of the new 
plant will be 60 tons of pulp and 125 tons of material 
for cartons and packing cases. All of the raw material 
for the two products, as well as all the fuel required to 
operate the plant, will be refuse that formerly was left 
in the woods to rot or went into the waste burner of the 
lumber corapany’s sawmill. 

These big undertakings are genuine and practical 
forest conservation and utilization of waste. They 
leok like the beginning of the era forecasted by an 
eminent chemist when he said, “The production of 
lumber in the South will ultimately become a mere 
incident in the business of lumbering.’”’ There are 
practically unlimited possibilities in such development. 

And utilization by no means need be confined to the 
manufacture of paper and fiber-board. The scientists 
have proved that southern yellow pine is capable of 
yielding many other valuable by-products. Among the 
number are ethyl alcohol (not wood alcohol, but the 
identical spirit manufactured from grain), turpentine, 
rosin, pine oil, pine tar, producer-gas, charcoal, acetic 
acid, methy! alcohol, pine “weol,”’ acetone, oxalic acid 
and various other chemicals useful in dyeing and cloth 

a“ 


oc tH 


One of the machines in a fiber-board plant 


our country for 1914 at $24,000,000,000. Therefore, 
more than three times the total annual industrial produc- 
tion of the United States has gone to waste in Europe. 
During the same time this country has gone through a 
period of prosperity never equaled. Employment has 
been excellent. Exports have increased from $2,329,- 
684,025 in the year before the war to $4,272,397,774 
during the fiscal year of 1916, while imports have grown 
from $1,893,925,657 to $2,197,883,510. That we have 
been busy making the things we used to buy from other 
countries, is shown by increased imports of raw materials 
and the decline in the imports of manufactured goods. 
During this period, we have increased our industrial 
output at the rate of $1,000,000,000 a year. America, 
which considered herself rich when she reached in her 
foreign trade a credit balance of $470,000,000 in 1914, 
during the last two years has increased this to $2,160,- 
000,000. To check the unprecedented flow of gold we 
have lent vast amounts of money to foreign countries 
which formerly had been the money lenders of the world. 
America so far has not noticed any detrimental effects 
of this unexpected prosperity. The demand for labor 
has increased and wages have taken a small but deter- 
mined rise. However, there are signs that changes are 
coming. A weakening in our imports is already taking 
place. The movement is still too new to be fully under- 
stood, but news received from other countries gives 


quantities of india rubber; but where 

before the war the direct arrivals from the 
East Indies were a matter of less than $10,000,000, they 
have grown now to $75,000,000. Again, fur auctions are 
taking place in America, rivaling those of London and 
Leipsic. 

What does it all mean? It means that the routes of 
shipments of raw materials in the world’s market have 
undergone great changes. While all roads formerly 
seemed always to lead to Europe, new and direct ways 
to the American market have been opened. The 
producer of raw materials has found it to his advantage 
to ship his goods here, thus circumventing the European 
intermediary. It is a question whether this tendency 
will continue after the war. It lies, however, in the 
interest of this country that it should continue. 

America in former years has sent to Europe great 
quantities of foodstuffs. Since the outbreak of the war 
Europe has increased considerably her own output of 
cereal and other foodstuffs. France, Germany and 
England have laid out an agricultural policy destined 
to make their countries less dependent upon foreign 
supplies. Foodstuffs, however, have played a large 
part in building up the favorable credit balance of 
America in Europe. With that credit balance in our 
hand it did not greatly matter that the European market, 
as middleman, was earning a profit in selling our raw 
materials. We could afford to pay a commission to 

(Concluded on page 184) 
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The Motor-Driven Commercial Vehicle 


Conducted by VICTOR W. PAGE, M. S. A. E. 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. The editor will endeavor io answer any 
question relating to mechanical features, operation and management of commercial motor vehicles 














Standard U.S. Army Ambulance 


HE Medical Corps of the U. 8. Army 
has not been neglected in the military 
preparedness plans of the War Depart- 
ment. This is evidenced by the designing 
and adoption of a new standard type of 
army ambulance and the organization 
of new medical units known as Motor 
Ambulance Companies. Prior to the com- 
plications which called the regular Army 
and a large number of volunteer militia 
organizations to the Mexican border, 
army ambulances were animal drawn. 
Having observed the speed with which 
the motor truck industry was mobilized 
to meet the sudden demands for army 
transport trucks and knowing from ex- 











the radiator, dash and toe boards, brake 
and clutch pedals and steering gear are 
assembled on a sub-frame member or 
cradle that can be easily mouated in the 
main frame. By removing six hold-down 
nuts, disconnecting the drive shaft from 
the rear of the gear box, the brake rods 
and the fuel connecticns, the demountable 
power plant may be removed and another 
unit substituted in less than thirty minutes 
without disturbing the driver’s seat or 
the load carrying portion of the body. 
The accompanying iJlustraiion shows how 
easily the entire demountable power plant 
and sub-frame structure can be removed 
from the main frame. By having the 
radiator and steering-gear attached to the 
sub-frame instead of the main frame it is 








perience that the motor transports have 
demonstrated their ability without ques- 
tion, the medical department provided for 
equal promptness in a military emergency by designing 
a standard ambulance body that can be built by any 
wagon-body builder and applied to various standard 
truck chassis. While public attention has centered upon 
the motor trucks used in troop movements to the 
Mexican border and the transportation of supplies, a 
number of special types of vehicles have been designed 
that the public is not as familiar with and yet these are 
fully as important as the trucks intended purely for 
general transportation. 

The plan of organization of the motor ambulance 
companies and the new body designs were worked out by 
a special Army board, and 52 vehicles of the type il- 
lustrated have recently been placed in service on our 
southern boundary. These machines have been or- 
ganized into four companies, each composed of twelve 
motor ambulances and one three quarter-ton repair 
truck. The development of the standard body design 
puts the government in a position where it can order 
bodies from any reputable body buiider and simulta- 
neously order chassis from motor truck manufacturers. 
This greatly facilitates the work and avoids unnecessary 
delay. Even though the body type is standardized no 
restrictions in the matter of up-to-date facilities and 
methods of transporting wounded soldiers were necessary 
in the design. The various types of ambulances now in 
service in Europe were studied before the board evolved 
the new standard. This has a capacity for eight patients 
seated inside and an orderly riding in front with the 
driver. Four patients may be carried on stretchers or 
litters, the two composing the upper tier are suspended 
by iron hooks with spiral spring attachment to ease 
road shocks. 

The seats are hinged in such a manner that when they 
are not occupied by sitting patients, the upholstered side 
may be turned down, forming a floor on which standard 
United States army litters may be carried. Compart- 
ments for ten one-gallon tins forming a reserve supply of 
gasoline are provided under the seats and there is also 
ample room for other supplies. Compartments are 
placed at each side under the front seat for carrying 
water tanks. Emergency medicines and surgical dress- 
ings are carried in a compartment between the stanchions 
at the right of the driver’s seat. The frames for sup- 
porting the litters at the top are hinged in such a way 
that they may be tilted to make loading and unloading 
easier. In the rear view of the ambulance 


New standard U. S. Army ambulance on a light truck chassis 


conventional construction so he has devised a demount- 
able power plant which can be removed from the truck 
frame for repairs and a new one substituted in its place. 
Naturally the investment in power units would be less 
than that in complete trucks and by having one or two 
spare power plants on hand it would be possible to keep 
all the trucks running even should trouble be experienced 

















Arrangement of litter carriers in the ambulance 


with several of the engines. The wheels, front and rear 
axles and springs, which are the remaining truck parts 
liable to fail in service, are all units that can be easily 
removed and replaced with spares. This has not been 
true of the power plant, however. 

In this truck the gasoline engine, clutch and trans- 
mission form a unit power plant and in connection with 


not necessary to disturb any of the con- 
trolling elements or the parts of the cooling 
system when removing the demountable 
power plant. Another advantage of this construction is 
that after repairs are made that it is possible to try out 
the power plant to make sure that it functions properly 
without replacing it in the main frame. This is an 
especially valuable feature after an overhauling in which 
main- and connecting-rod bearings have been refitted, 
or where new piston rings have been installed. Instead 
of the driver having a stiff engine to start as is the case 
when the repaired power plant is installed in the con- 
ventional truck frame it will be possible to run the engine 
in its sub-frame to limber it up before it is sent out on the 
road. 


Suggested Requirements of U. S. Army Trucks 


8 a result of the use of many different makes of motor 
trucks in connection with army work along the 
Mexican border and in Mexico, army officers have 
formulated a tentative outline of requirements that 
experience has demonstrated can be incorporated to 
advantage in trucks or tractors for military use. The 
authorities agree that the 4-cylinder engine is entirely 
suitable, though it must be of more than sufficient power 
for the normal work, and that the power rating should 
be based upon its real performance and not merely on a 
high theoretical rating. It is stated that anything less 
than a 4-cylinder motor of 4%-inch bore and at least 
5-inch stroke should not be censidered applied to a 
truck rated at two tons. For hauling a section of field 
artillery a 50 horse-power engine will be suitabie for a 
tractor power plant. The officers at the Rock Island 
Arsenal believe that the most promising tractor for 
hauling heavy field artillery is the type empioying the 
track-laying principle because of the great surface over 
which the load is distributed and the resulting traction 
secured by the use of the caterpillar tread. The car- 
buretor should be set high enough to prevent water 
from entering it in crossing large sireams and adjust- 
ments and connections should be readily accessible 
without removing other parts. The gasoline tank 
should have a capacity for at least twenty-four hours 
running. Connections should be exposed zo that leaks 
will be easily noticed and quickly corrected. The tank 
should be provided with drain cock and strainers in the 
fuel line. The shape of the tank should be such that 
practically all of the gasoline can be drawn from the tank 
irrespective of the longitudinal or cross-wise inclination 
of the truck. A smali reserve supply of 





one of these frames is shown in normal 
position, the other tilted down as it would 
be when placing or removing a patient. 


Truck with Removable Power Plant 


‘Ts conventional system of truck con- 

struction where the power-plant parts 
are assembled directly in the main frame 
has the advantage of simplicity of design, 
but in event of power plant trouble it is 
usually necessary to lay up the entire 
truck while repairs are being made on the 
faulty power plant. Where a large number 
of trucks are used it is customary to have 
emergency trucks which are kept in 
readiness to take the place of any that 
may be out of order. These trucks are not 
used except in emergency and while 
standing idle they represent an investment 
that could be reduced considerably if 
they were not needed. The designer of 
&® recently announced worm-drive truck 








fuel that cannot be used without being 
turned on by the driver should always b> 
carried, The best way to provide this 
is by partitioning the tank so that a cer- 
tain amount will be trapped and will 
be used only when a three-way cock is 
turned after the main tank has been 
emptied. 

In regard to the radiator it is conceded 
that the tubular type is preferable to the 
cellular construction. The radiator should 
be mounted on suitabie springs or buffers. 
Drain cocks should be provided to draw 
off the water quickly. The efficiency of 
the cooling system should be tested by 
running at least ten miles over an un- 
favorable highway surface that wiil call 
for considerable use of the low gears. A 
radiator which boils water en each shert 
stretch of poor road will cause endless 
trouble and will not be suitable for military 
purposes. The cooling pump should be 








evidently realized this drawback of the 


Truck with power-plant and control in a demountable frame 


(Concluded on page 180) 
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San 
shoremen 


Francisco's long 


°_v te »s 
Mary miles of rope are lug heavy 


whisked safely over 
niles of distance by this 
Whitiock Cordage Co.'s 
a. V its home base is 
fersey City. 


loads of metal on G. V.'s. 
This rugged beast of bur- 
den is one of ten owned 
by the Union’ Iron 
Works. 


Pole-setting is child's play with a 

(i. Vv. Bleetric This polar poise is 

under the auspices of the Boston 
leon Ce. 





For Hard, Heavy Hauling 
Use G. V. Electric Trucks 


kK‘ )R the great bulk of heavy hauling, calling 
for downright effort and concentrated 
exertion, the G. V. Electric easily excels: 





The city street is the arena of the hardest 
hauling. Where other trucks fail, under the 
tear of traffic and grind of many stops, 
‘electric teaming’? under the G. V. banner 
| saves deliveries, time, cost, engine-failures, 





f and depreciation. 


More than 5000 G. V.’s are today in sturdy 
service in 128 lines of business, here and 
abroad, many of them from 8 to 15 years old. 


Investigate for yourself the emphatic advan- 
tages of ‘‘teaming by electricity.”” BuyG V.’s 
now—while your competitor is still using 

horses or paying a premium for higher upkeep- 
| cost in shorter-lived gasoline trucks ill adapted 
Lo city work. 








Six models comprise the G. V. line— 4 ton to 
5 tons. Also long-haul industrial motor trucks. 
Bulletin 101 tells you in detail why electric 
trucking is cheaper and more dependable. 


General Vehicle Company, Inc. 


General Offices and Factory: 
Long Island City, New York 


NEW YORK CHICAGO BOSTON PHILADELPHIA 





Six Models: 


Dealers in unoccupied territory are invited to correspond 


1,000 to 10,000 Pounds Capacity 























This “. V. saves time 
and labor tn delivering 
coal. The body, hoisted 
by a smali motor fed by 
same hettery that drives 
the truck, lets the coal 
shoot the long chute Into 
the celier 
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Suggested Requirements of U. S. 
Army Trucks 
(Concluded from page 179) 


driven by a small key, spring connection 
or other easily replaced part that will 
break in preference to the pump in event 
of the water’s freezing or of stoppage due 
to sediment. Ignition should be by 
magneto of the high tension waterproof 
type which should be mounted high 
enough to clear when fording 
streams. An impulse attachment is de- 
sirable as this will enable the magneto 
to produce a satisfactory spark without 
spinning the engine. The lubrication 
system should include a sight feed of some 
kind so the driver will be apprised at once 
of any failure of the oil supply. An 
easily read engine gauge should be pro- 
vided to show how much oil is available 
in the reservior. Grease cups and oil 
plugs that are not in plain sight and easily 
reached are objectionable. 

The brakes should be powerful enough 
to hold the loaded machine on a 20 per 
cent grade without any trouble. 
speed sliding gear transmission with ex- 
ceptionally wide-faced gears and any 
make of clutch that can be 
easily inspected and adjusted will prove 
satisfactory. 


water 


standard 


Good road clearance is es- 
and if the 
desirable that some strong part such as an | 
axle be first to strike the obstruction rather | 
than some relatively delicate part, such 
as a steering rod or sod pan. 


sential clearance is low it is 


In addition 
to the tools usually furnished to make all | 
field repairs the outfit should include an | 
exceptionally strong jack, heavy sledge 
hammer and two crow-bars. While elec- | 
tric lighting has proven to be very depend- | 


able it is desirable to include an auxiliary | 
system of kerosene lamps so that these | 





may be used should the electrical group | 
fail under service conditions. 


of several millions-of dollars for the pur- | 


motor transport. It has been stated that 
used instead of horses. The field artillery 
board estimates a saving of about $40,000 
if a battery of 6-inch howitzers is provided 
with motor transportation. If six caissons 
are replaced by trucks there will be 
another saving of $23,000 in addition to 
$11,000 for harness and $2,000 for personal 
and horse equipment, this bringing the 
total gross saving to about $75,000. The 
automobile stores and battery wagons 
will cost as much as at present so no saving 
is estimated. To replace the horses needed 
in drawing the field pieces and caissons, 
five tractors at about $3,500 each and six 
trucks at about $2,500 each, making a 
total of $32,500 for motive power. Twenty 
per cent of this figure should be added for 
extra equipment, spare parts, etc., which 
brings the cost to $40,000, and makes a 
net saving in initial cost of $35,000 per 
battery. It is believed that the saving 
in Ordnance Department material alone 
would be sufficiently great to provide 
practically complete ‘motor transport for 
militia batteries and thus satisfactorily 
solve the problem of transportation, which 
is understood to have been the main 
barrier to the organization of heavy field 
batteries for the militia and to have kept 
the great part of our small stock of heavy 
material locked up in arsenals and armories. 


Potash from Sand-Hill Lakes 


(Concluded from page 167) 


The process at the evaporating plant 
consists in boiling down the briny water 
until the salts crystallize out. For the 
main part of the work three huge vacuum 
kettles are used, each one of them being 
about eighteen feet high and seven feet 
in diameter. When the liquid has been 
through the boiling process it is yellowish 
in color. Before all of the equipment for 
the evaporating plant had arrived it was the 
custom to sell the product in this liquid 
stage, shipping it in tank cars to the 
eastern market. When the plant was 
completed this was done away with, since 
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transportation costs were somewhat pro- 
hibitive. The reduction is now completed 
in centrifugal driers, the liquor being 
brought down to crystals much as is done 
in a sugar factory. When the process is 
finished a greyish mass of crystals results 
and it is in this form that the product is 
now marketed. No effort has been made 
so far to separate the soda and potash 
s_Its, this being carried on in the east. 
An approximate idea of the content of 
these crystals may be had from a repre- 
sentative analysis which showed water 
2.1 per cent, potassium oxide (K,0) 


27.4 per cent, sodium oxide (Nag,O) 284. 


per cent, carbon dioxide (COQ2g) 22.4 per 
cent, sulphur trioxide (SO3) 16.8 per cent, 
free chlorine 2 per cent, unspecified im- 
purities .9 per cent. Another lot, when 
made completely anhydrous, showed 32.5 
per cent of the potassium and 23.9 per cent 
of the sodium salt, 32.2 per cent of the 
sulphur trioxide, 10.9 per cent of the COs, 
and .5 per cent free chlorine, with only 
.2 per cent of other substances. 

The pioneer concern in the work is now 
shipping about fifteen hundred tons of 
salts a month from Hoffland. The other 
companies are newer in the field and no 
figures have been made public as to the 
exact results of their work. The above 
analysis show that the necessary elements 
for the manufacture of potassium carbon- 





chase of motor trucks was undoubtedly | visited the lakes. 
letermined by a careful study of relative | ground. 
cost with animal-drawn equipment. The | while,” 


a large saving can be made if motors are|is a 


ate are present in the Nebraska product, 
and this is a great advantage. It appears 
that Nebraska is practically the only State 
able to produce potassium in this form. 
Moreover, there is a good profit on the 
sodium and sulphur compounds, so that 


ithe net financial result of the whole 
operation is most satisfactory. By some 
of those connected with the Nebraska 


industry it is estimated that half of our 
potash supply now comes from this source. 
While we should be inclined to place the 


| figure a bit lower, the vital importance of 
The recent appropriation by Congress Nebraska potash cannot be gainsaid. 


Some mining authority 
He looked over the 
“The proposition is not worth 


he declared. “It will take too 


years ago a 


figures are fortunately very favorable to | much money to get the potash out of the 


lakes.” All of which proves that there 
way around nearly all obstacles, 
although it is true that had the war not 
intervened to advance the price of potash 
probably no one would have had the 
courage to develop theindustry in Nebraska. 

How successful the operations will finally 
prove naturally depends on the amount of 
potash in the respective lakes, the market 
price of the product and the length of time 
the supply will hold out. When the opera- 
tions on Jesse Lake were begun it was 
estimated that there were 250,000 tons of 
salts in the lake. This means that the 
supply will not hold out indefinitely. 
In fact it will be impossible to extract all 
of the 250,000 tons from the lake; for 
there will, of course, come a time when 
the results will not justify carrying on 
further work. 

In case importation of potash salts 
from Germany is resumed in the next few 
years Nebraska companies will succeed 
in proportion as they are able to compete 
with the foreign product. As long as the 
war lasts, however, Nebraska producers 
are quite sure of success and those already 
firmly established will probably find them- 
selves in a good way to compete with 
foreign markets. 


Our Tropical Storms 
URRICANES may form anywhere 


over the region of the doldrums, — 


which, at the season of the year when these 
disturbances are of most frequent occur 


rence, cover a belt in width ten degrees of — 
latitude or more and extending from the — 
Gulf of Mexico eastward to the African — 
They have been known to form — 


coast. 


de 
ee 


in that part of this belt near the Cape — 
Verde Islands, passing thence westward a 
to the Lesser Antilles. But those that — 


affect our Gulf and South Atlantic coasts 
are usually first observed immediately east 
of the Lesser Antilles or over the Carib- 
bean Sea; an occasional disturbance of 
this character has even originated over the 
Gulf of Mexico. ‘ 

The forces that operate to form a hurri- 
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-JOHNS-MANVILLE | 


Service to you—through Public Utilities 


Page 


if $8 


Those who give you water, light, 
heat, travel and communication 
—use Johns-Manville Products 


HOSE great public servants who bring you light, heat, tele- 
phone, telegraph and make transportation possible, live by 
serving. Remarkable as they are in size and scope, they are even 
more impressive for the sense of tireless diligence they convey. 


When you press the switch at 2 A.M., the light must respond. You lift the 
telephone receiver today or next year—Central is always there. You expect 
water when you turn on the faucet. Thousands of trains move daily over 
the rails so that you may take just one—occasionally—any time. Have 
you ever figured out why this is so? Why it can be? 


In organization these companies approach perfection. In mechanical equip- 
ment they choose only the best. Every material they use must be depend- 
able and so must the concern from whom they buy. 


They buy Johns-Manville products. Conduit for underground 
wires, Wrappings for cables, Electrical Protective Devices, Ce- 
ments for boiler furnaces, Insulations for steam pipes, Lagging 
and Packing for locomotives, Roofs for their buildings, Insula- 
tions for steel cars, Linings for smoke stacks, and a hundred 
other products—all of Johns-Manville. 


co a co 


What better recommendation to you for the quality, 
safety and dependability of all things that carry the 
surname Johns-Manville? What better testimonial 
could there be of the value of Johns-Manville Service 
to you personally? 
H. W. JOHNS-MANVILLE Co. : 
New York City J 
Branches in 55 Large Cities OHNS-. 
ANVILLE: 
SERVICE 
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RECENTLY PATENTED INVENTIONS 
Norse.~—-Copies of any of these patents will be 
furnished by the Scientiric American for ten 
contseach, Please state the name of the patentee, 
title of the invention, and date of this paper. 





Pertaining to Apparel 

COMBINED BATHING CAP AND SUIT 
BAG.—J. Zockxeuman, Waterproof Novelty Co., 
50 W. 22d St.. New York, N. Y. An object of 
the invention is the provision of a construction 
which may be folded in one position so as to act 
as a cap, in another position to act as a bathing 
sult bag. and a third position to act as a jacket 
for an inflatable member so that the jacket and 
inflatable member will produce a ball. 

ARCH AND ANKLE SUPPORT.—H. A 
Beuneren, 139 W. 119th St., New York, N. Y 
In carrying out the invention use is made of an 
endiess elastic band twisted to form an arch loop 
and an ankle loop, the loops standing approxi- 
mately at a right angle one to the other, the 
portion of the band intermediate the loops having 
thair opposite flat surfaces slidingly overlying one 
the other. 

OFFICE COAT.—N. Inoer, 314 Columbia St., 
New York, N. ¥Y. The present invention obviates 


defects in office coats heretofore in use, that is to 
say. first, it reinforces the sleeves without maiteri- 
ally affecting the weight and cost of the coat, 
second, it protects the pocket sections of the coat 
against tearing, and third, it provides the arm-hole 
portions thereof with means which increase the 
durabitity of the same and serve also as sweat 
shields. 


RETAIN'NG DEVICE FOR UMBRELLA 
RIBS.——W. G. Scueineriva, care of Fred Cos- 
mer, 505 W. 124th St., New York, N. Y. The 
invention provides a retaining or closing device 
which can be readily carried in a vest pocket 
when not in use, and is particularly designed for 
holding the ribs tightly around the stick of an 
umbrel!s thus preventing the tips from catching 
on doors, garments or other objects in or along 
the path of a person carrying a folded umbrella. 


Pertaining to Aviation 

HY DROAEROPLANE.—L. P. Perew, North 
Tonawanda, N. Y. The flying machine is so con- 
structed that the balancing and stabilizing thereof 
may be effected without theemployment of stabiliz- 
ing elements additional to the main planes. This 
object is effected by a transverse shifting of the 
planes and their frame structure, to displace the 
maas represented thereby, and variously dispose 
the same relatively to the mass of the main body 
of the machine and various positions, relatively 
to the longitudinal center of the machine, the 
total surface presented by said planes and frame 
structure. 

AUTOMATIC APPARATUS FOR AERIAL 
PHOTOGRAPHY.—A. B. Baron. 155 Boulevard 
de Magenta, and ©. M. A. Guinagp, 8 Avenue 
de I’ Opéra, Paris, France. The apparatus is 
adapted to be secured under the car of a dirigible 
balloon, or the frame of an aeroplane. It is 
essentially characterized by the combination of 
an optical dark camera inclosed in a box—of a 
motor automatically insuring the unwinding of 
the film-—and of a shutter controlled by the motor 
#0 as to be released at the precise moment when 
the flim stops in front of the objective. 


Electrical Devices 

INDICATOR SYSTEM.—A. Zeiset, care of 
Zeisel Hlectric Co., Bel Air, Md. The invention 
is applicable as an engine telegraph for steam 
boats; for hydro-electric plants; as water level 
indicator in dams, reservoirs and tail races, 
indicator for water wheels; indicator of water 
levels in stand pipes and reservoirs; to indicate 
the quantity of gas in gas tanks, and to auto- 
matically inform one of the quantity of liquids in 
tanks at <istilleries and breweries. 

INSULATOR.—F. C. Prerce, Filer, Idaho. 
This invention has for its general objects to im- 
prove the construction of a device so as to be 
reliable and efficient in use, comparatively simple 
and inexpensive to manufacture, and so designed 
that the stringing of a wire is greatly facilitated 
and expedited. 


SHIP CLEANING DEVICE.—P. Ganz, 
Route 5, Box 207, Des Moines, lowa. The 
specific object of the invention is the provision 
of a combined electromagnet and roller for main- 
taining a powerful running contact with the 
magnetic surface, the roller being so designed 
that it can be oppositely driven by suitable mecha- 
uiem, aud the magnetic force will be always opera- 
tive to maintain the roller in attractive contact 
with the surface to be cleaned. 

Of Interest te Farmers 

CHICKEN FEEDER.—E. W. Dana, address, 
w. J. Boll, Platteville, Wis. This invention 
provides means to protect the feed in the pans 
until the latter are released; provides a chicken 
feeder of this class and its controlling means, 


ordinary clock movement to effect release of the 
pans. 

SCAFFOLD.—G. W. Water and E. H. 
Harey. Address the former 15th Block, N. 
Church 8t., Gibson City, Il. An object here is 
to facilitate the erection of silos and similar 
structures by providing a scaffold which may be 
readily assembled and which includes a working 
platform vertically adjustable in a novel manner 
and offectively supported in its adjusted positions. 


GROOVE CLEANER FOR ROLLING 
MILLS.—F. Scuene, Jn. and B. P. Luce. 
Address the former care of Pioneer [ron Works, 
Pioneer St. Brooklyn, N. Y. The invention 
relates to groove cleaners for the grooved rolls of 
a@ roiling mill, and is primarily intended as a 
@leaner for the grooves of the rolls of a sugar-cane 
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mill. To obviate the defects of former cleaners 
the invention provides a cleaner which is simple, 
easily installed, interchangeable and easily and 
quickly adjusted for any slight variation that 
may occur in the distance between the grooves 
of the various rolls. 


INCUBATOR BROODER.—C. H. Sperzz, 
R. F. D., No. 1, Bound Brook, N. J. This, in- 
vention relates to combined incubators and 
brooders and an object is to provide a construc- 
tion whereby the eggs are provided with a free 
circulation of air without a draft and are rolled 
over while in contact with the heating medium 
and a support for imitating the action of the rolling 
egg in a natural nest. 


HULLING MACHINE.—C. Scuarier, 21 
Macon 8t., Brooklyn, N. Y. The object in this 
case is to provide a hulling machine more especially 
designed for hulling cereals such as maize or 
Indian corn without danger of breaking or crush- 
ing the grains, thus rendering the hulled grains 
especially serviceable for the making of tortilla 
or arepa. 


GATE OPERATOR.—C. Remuark, 4189 
17th St., San Francisco, Cal. Objects of this 
invention are to provide a gate improved in 
various particulars with respect to its latching 
means, and with respect to counterbalancing the 
gate for its easy operation, whereby the opening 
and closing will be positively effected and with 
facility. 

CHICKEN PERCH.—H. G. Branman, Box 
94, Reading, Mich. In the present patent the 
invention has reference to the care of poultry, 
and the main object thereof is to provide a 
thoroughly sanitary and vermin-proof perch and 
a floor thereunder for the reception of droppings 
which may be angularly tilted for cleaning. 

AGRICULTURAL IMPLEMENT.—C. E, 
Sackxerr, 15 Terrace Place, Danbury, Conn. 
The improvement relates especially to such 
agricultural implements as are intended to plow, 
pulverize, fertilize, and seed the land in one 
passage over it, and provides a fully prepared seed- 
bed in one operation, and avoids the trampling or 
packing of the seed-bed in whole or in part. 

HARROW EVENER.—W. H. Jones. Nelson, 
Cal. This invention provides an evener of a 
large size, and adapted to make a swath of con- 
siderable width—say 80 or 100 feet—the parts 
being so arranged that they may be taken apart 
to some extent and reassembled, so that the device 
may be readily transported after the manner of a 
vehicle, from one point to another. 

Of General Interest 

TEST PLUG.—R. 8. Benson, West Paris, 
Maine. In the present patent the invention 
has reference to pipe lines of various kinds and 
classes, and the main object thereof is the pro- 
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vision of means installed at various points in 
such a line, or in sections thereof, for facilitating 
the cleaning of such lines, testing for leaks, and 
the like. 

EN VELOPE.—F. L. Toupat, Chicago Heights, 
Ill. In this instance the invention provides an 
envelope having an open end and two transverse 
slots adjacent thereto, so that a tongue extending 
from the flap at the open end niay extend down 
through one slot and up through the other, for 
locking purposes. 

METHOD OF EXTRACTING AND MODI- 
FYING PROTEINS OR ALBUMINOUS 
MATTER.—C. C. Rineuer anv J. BeeERHALTER, 
Address the former, care of Fitger Brewing Com- 
pany, Duluth, Minn. In this instance the in- 
vention has reference to a method of extracting 
and modifying protein or albuminous matter 
from substances containing it, and is particularly 
adaptable to the extraction and modification of 
protein or albuminous matter from yeast cells. 


ENVELOPE.—C. A. Cuestrerton, care of 
Union Bank of Canada, Somerset, Manitoba, 
Canada. This invention has particular reference 
to a useful form of inclosure or envelope for letters 
or the like. It is intended primarily for first- 
class mail matter. The invention provides an 
envelope that is adapted to be sealed or secured 
by a riveting or stapling machine without gum- 


‘ming the sealing flap. 


ASH TRAY AND CIGAR REST.—E. O.pen- 
pusen, 388 Butler St., Brooklyn, N. Y. This 
improvement relates to ash trays and supports 
for cigars, and has for an object the provision 
of a simple arrangement whereby the ashes from 
a cigar may be readily dropped into a preliminary 
receptacle as the cigar is supported on the rest. 

HORSESHOE.—D. 8S. Anruowny, 413 5th Ave., 
Sioux City, lowa. This invention improves and 
simplifies the construction of calk attached horse- 
shoes so as to be reliable and efficient in use. 
comparatively simple and inexpensive to manu- 
facture, and so designed that the calks can be 
easily and quickly attached without the need of 
any special instruments. 


THERAPEUTIC APPARATUS.—H.B. Pun- 
rps, Gouverneur Hospital, New York, N.Y. This 
Invention combines with the trocar an element 
in the nature of a curette adapted to be introduced 
into or through the cannula for the purpose of 
removing any obstructions that may interfere 
with the proper flow outwardly through the 





cannula or outlet. It provides locking means to 
retain either or both of the trocar or curette 
elements in position in the outer end of the can- 
nula and thereby render said outlet end of the 
cannula practically air tight. 
Hardware and Tools 

IMPLEMENT.—E. Kinzer, 468 Elk St., 
Albany, N. Y. This invention provides an im- 
plement such as a shovel, spade or the like, 
arranged to permit of quickly and securely 
assembling and fastening together the handle 
and blade without the use of special tools, or to 
disassemble the parts with a view to form the 
same into a small bundle for convenient carrying 
in a knapsack, bag, grip or other receptacle. 


SWIVEL SOCKET FOR OIL AND GAS 
WELL DRILLS.—J. H. Kuuns, 630 N. Cheyenne 
St., Tusla, Okla. The invention provides a swivel 
joint on which hardened shoulders are _ pro- 
vided against which the swivel collar to 
which the lower end of the cable is con- 
nected may bear, so that a strong, long- 











SWIVEL SOCKET FOR OIL AND GAS WELL DRILLS 


wearing construction is provided. It provides 
a swivel joint in the nature of detachably con- 
nected barrel sections, through which the cable 
extends, and in which a swivel collar is adapted 
to play, said collar being connected to the lower 
end of the cable, so that the collar will not bind 
against any of the parts of the device. 


Heating and Lighting 

COMBUSTION ACCELERATOR.—E. A. 
Heuer, 713 Tilton Ave., Bronx, N. Y. This 
invention relates to means for accelerating the 
combustion of fuel in furnaces, and has reference 
more particularly to a device for facilitating the 
consumption of smoke which would be otherwise 
unconsumed. The accelerator is placed suffi- 
cently above the grate not to interfere with the 
charging of the grate with fuel. 

SEARCHLIGHT.—J. H. McParriann, 19 
Water St., Houlton, Me. This invention refers 
more particularly to a searchlight adapted for 
use on a locomotive or on shipboard and mounted 
for directing the light at various angles to in- 
dicate the direction of travel, as well as to il- 
luminate the track or course ahead of or behind 
the train or marine vessel. 

Household Utilities 

SLEEPING BALCONY.—H. M. Cos, 26 
Colfax St., San Jose, Cal. This invention pro- 
vides a structure whereby a balcony may be roofed 
over in a thoroughly weatherproof manner to 
make the balcony a part of an adjacent room, 
or whereby the balcony may be rendered roofless 
and the adjacent room be rendered thoroughly 
weatherproof, thereby permitting use of the 
balcony in fair or inclement weather. 

PUMPING MECHANISM FOR VACUUM 
CLEANERS.—A. J. Faucuer, 402 Pin Street, 
Wichita, Kan. The vacuum cleaner is operated in 
a stationary position and connected by a flexible 
hose with a suction nozzle, which is adapted to 
be moved about over the surface or surfaces to 
































PUMPING MECHANISM FOR VACUUM CLEANERS 


be cleaned. Means provide manually operated 
pneumatics so arranged as to enable the same to 
be operated with a minimum effort on the part 
of the operator, and provide a seat structure for 
the operator which may be folded into a small 
compass when the apparatus is not in use. 


Machines and Mechanical Devices 

MAGAZINE CAMERA.—J. P. Hansen, No. 9 
Aarhusgade, Copenhagen, Denmark. The in- 
vention permits of a direct focusing on the ground 
glass, even to the fraction of a second before the 
exposure, as the plates are placed under the top 
of the camera in such a manner that the turning 
of a handle swings the plate down in a vertical 
direction to be swung farther in the opposite 
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horizontal direction in the bottom of the camera 
after the exposure is completed. 
SELF-MOISTENING AND SELF-SOAPING 
BRUSH.—S. Licur and W. Eicue.ceercer. 
Address the former, Pierce, W. Va. The inven. 
tion provides a brush and a water motor so con- 
nected that the motor will rotate the brush on its 
central axis and wherein mechanism is provided 





SELF-MOISTENING AND SELF-SOAPING BRUSH 


in connection with the connection between the 
brush and the motor for grinding the soap, and 
wherein other mechanism connected with the 
motor is provided for moistening the soap and 
discharging the ground wet soap into the bristles 
of the brush. 
Medical Devices 

VACCINATING DEVICE.—T. A. Ftoop, 
516 Boston Bldg., Salt Lake City, Utah. The 
invention provides a shield to be placed upon the 
skin and worn over the vaccinated area, primarily 
to prevent the applied vaccine virus or lymph from 
being rubbed off, by comingjin contact with the 








VACCINATING DEVICE 


clothing or otherwise, and secondly, to minimize 
the danger of bacterial infection immediately 
following the vaccination or at any time sub- 
sequently thereto. The mechanical device greatly 
simplifies and expedites the operation, and 
minimizes the pain, discomfort and inconvenience 
usually incident thereto. 


Prime Movers and their Accessories 

EXPLOSION ENGINE.—M. 8S. Dartine,. 
Conrad, Mont. The invention accumulates a 
supply of gas mixture, after explosion thereof, 
and stores the same, under pressure, until utilized 
as a motive power to operate other mechanism. 
In carrying this out, the invention provides 
a sectional stator in which is mounted a motor 
operated by the explosion of the mixture, said 
stator having secured thereto a tank which 
communicates with the explosion chambers 
through a suitable valve-controlled port. 


Railways and Their Accessories 
RAIL JOINT.—M. F. Rapovan, Kennecott, 
Alaska. This invention relates to improvements 
in constructions for joining the meeting ends of 
rails. One of the objects of the invention is to 
dispense with the use of fish plates, bolts and 





RAIL JOINT 


nuts, by providing a rail chair supported upon 
a tie and adapted to receive therein the meeting 
ends of the rails which are effectually secured to 
the chair and the latter to the tie, in a single 
operation by the means of spikes. 


Pertaining to Recreation 
DOLL.—Ame.ia Monrsz, care of Rite Specialty 
Co., 35 W. 36th St., New York, N. Y. The in- 
vention relates to games and toys and has par- 
ticular reference to figure toys, such as dolls. 
It provides a construction of doll having 4 


Pertaining to Vehicles 

FOOT SCRAPER AND CLEANER FOR 
AUTOMOBILE RUNNING BOARDS.—W. A. 
Roos, 109 W. 225th St., New York, N. Y. The 
invention improves and simplifies the construc- 
tion of foot-cleaning devices, so as to be reliable 
and efficient in use, and so designed that it can 
be used as an attachment for cars already in use. 
or can be built into the car body. 

FAN BELT ADJUSTMENT.—E. C. Lane, 
address N Y. Motor Car Device Co., 200 11th 
Ave., New York, N. Y¥. Among the objects of 
the invention is to provide a fan belt adjustment 
for a standard type of automobile, the mechanism 


manner to adapt itself for the other parts of the 
adjustment device. 


These columns are open to all patentees. The 
notices. are inserted by special arrangement with 
the inventors. Terms on application to the 
Advertising Department of the ScrentTiFICc 
AMERICAN. 
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LEGAL NOTICES 





OVER 70 YEARS' 
EXPERIENCE 






Trave Marks 
Desicns 
Copynicuts &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protec tion for their 
Inventions. Trade- d Copyrights 
registered. Design Peteume ¢ oan Foreign Pat- 
ents secured. 9 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific American. 


MUNN & CO. 


233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 

















Annual cubase Rates for the 
Scientific American Publications 


Subscription one year........-..seeeeeeeeees $4.00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, __ 
postage prepaid...... J602 64. cceeh owas 5.50 
Subscriptions for Canada, postage prepaid... 4.75 
The Scientific American Publications 
Scientific American (established 1845)....... $4.00 
Scientific American Supplement (established 
1876) seoke ocensasucses 5.00 


The combined subscription rates and rates to foreign 
countries, including Canada, will be furaished 
upon application. 


Remit by postal or express money order, bank 
draft or check. 


Classified hikieitinaiieds 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 


INFORMATION 


PERPETUAL MOTION. Old, honored mechanical 
problem. All about it. History, explanation, prophecy. 
Descriptive literature, beautiful cuts free. Enlighten- 
ment Specialty Co., 411 Olive, St. Louis, Mo. 


WANTED 
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Our Tropical Storms 
(Concluded from page 180) 


cane are not definitely known. We do 
know, however, that the region where they 
are formed is one of relatively low pressure, 
and flanked by oppositely directed winds— 
on the north the northeast trades, and 
on the south the southeast trades, which on 
crossing the -equator are deflected and 
become southwesterly winds. Conditions 
of moisture and heat unquestionably are 
responsible in some way for the intense 
character of the hurricane. 

Various propositions have been made 
looking to the artificial restraint of these 
storms. But once a hurricane is initiated, 
the prevention, by artificial means, of its 
intensification, or the dispelling of these 
violent whirlwinds when once well formed, 
is beyond human agencies. In the first 
place they usually originate over large 
water areas where anything in the nature 
of artificial barricades is in the very nature 
of things impracticable; and in the second 
place their vertical axis is probably one 
of several that no obstacle 
which might be interposed in their path, 
however scientifically constructed, could 
do more than bite a very insignificant slice 
off the lower tip, leaving the main body of 


miles, so 


; the hurricane in undiminished fury. 
| 


| Fremeh Supplies of Reconstruction 
Materials 


HE French Minister of the Interior has 
just published the results of an in- 


| vestigation made under his direction con- 


|be available 


cerning the supplies of building materials 
likely to be available for reconstruction 
work in France upon the conclusion of 
peace. Among the materials thought to 
in sufficient quantities are 
stone, brick, sand, cement, tile, building 
hardware, wall paper and certain others of 
minor importance. It is believed that for 
lime, iron pipe, street-paving materials 
and sandstone, French production may be 
increased to a point that will meet the 
demands. In the groups of materials in 
which a shortage may be felt are plaster, 


'timber and lumber, slate, structural iron 


and steel, heavy hardware, tin, zinc, lead 
plumbing supplies, pumps, sanitary ap- 


| pliances, heating apparatus, paint and glass 


WANTED ASSISTANCE to place a patented gang | 


plow on the market. This plow was recently invented 


by one of California's large landholders, because there | 
is no gang plow now on the market that he could buy | 


to successfully work his land. It will work on large 
areas where no other gang plow will work. Now that 
all plowing is changing from horse to tractor power this 
plow will have immense sale. There isa million dollars 
in this patent. I wanta hundred thousand to promote 
it with. If you haven't that amount don't answer. 
Address * Box 773, N. Y. City. 


WELDING 


* Plow,’ 


DON’T SCRAP ALU MINUM PARTS. Save them with | 


So-Luminum, new welding compound for aluminum 
—does away with weak aluminum solders. 
substitute for acetylene—'; time and cost. Use gasoline 
torch—no flux. $3.00 per lb, So-Luminum Mfg. Co., 
Dept. A, 1790 Broadway, N. Y. 





Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
and Garden Furniture—Scientitic American Reference Book— 
Experimental Science—Handy Man’s W orkshop and Laboratory 


MUNN & CO., Inc., Publishers, Woolworth Bldg., New York 
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tub the tired muscles witha few dropsof the sooth- 
ing, refreshing, antiseptic liniment, Absorbine, Jr. 
You will find it pleasant and convenient to use 
and remarkably efficacious 


Absorbine, Jr., invigorates jaded muscles, lim- 
bers the joints and prevents second-day soreness 
and lameness after a strenuous, tiresome day of 
sport or work. 


‘AbsorbineJ® Jq| 


THE ANTISEPT >, ' 

comhine icency wit sty, tng made ol pre bet, 
and is positively non-poisonous. Then, too, Absorbine, Jr . 
ia safe, powerful germicide which makes it especially 
valuable as an application for cuts, bruises and sores. 
No — of infection if Absorbine, Jr is Lag 











health and accident insurance. 

USE ABSORBINE, JR., where- 
ever a high-grade liniment or a positive 
germicide is 

$1.00 a Bo'tle at Druggists 
or Postpaid 

A LIBERAL TRIAL BOTTLE will be 
tent to your address on receipt of 10c. 
in stamps. 

W. F. YOUNG, P. D. F. 
361 Temple St. Springheld, 














Perfect | 





=| supply of labor. 
:/by the French government that every 
:/ effort will be made to have the work of 


of all sorts. 

It is reported by the government that 
the necessary steps will be taken promptly 
to encourage the larger production of those 
materials of which there will undoubtedly 
|be a very considerable need as soon as 
| building operations are resumed on a large 
scale. These measures consist mainly of: 
The provision of facilities for obtaining 
the necessary equipment for producing 
building material; the resumption of 
operations in plants that were shut down 
the resumption of the exploitation of mines 
and quarries; the reopening and improve- 
ment equipment of brickyards, tile works, 
and establishments engaged in the manu- 
facture of lime and cement and other 
basic building materials; finally the adop- 
tion of measures to increase the available 
It is, furthermore, stated 


reconstruction undertaken as far as possible 
by local concerns. It is of course generally 
understood that the government will give 
financial assistance to all manner of re- 
construction work in the devastated regions 
of France. 


Tristan da Cunha 


b Rerorn little island, or rather group of three 
islands, only one of which is inhabited, 
lyingabout midway between Cape Townand 


| Buenos Aires in the South Atlantic Ocean, 
| is of perennial interest on account of its ex- 


cessive isolation. Communication of any 


| kind with the rest of the world is a rare 
event. 


The population is about one hun- 


| dred, and there is no government, though 


| the place is a British possession. 


A letter 


'to the London Times records a recent visit 


by a British steamer. The islanders were 
found to be in considerable need of food and 
clothing. They possess only two frail 


/eanvas boats, and would consider a good 
|whale-boat or surf-boat a great boon. 


Education is almost entirely neglected. 
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The Superlative Tribute 


Down here in Akron our files are stuffed with enthu- 
siastic letters from users of Goodyear Cord Tires. 


There are thousands of these letters, each conveying 
its separate and particular note of approval. Some of them 
are brisk, brief, factful; some fairly glow with admiration 
for the tires they praise. 


The experiences they detail, and the mileages they 
recount, are little short of astounding. Records of 10,000, 
15,000 and even 20,000 miles of service from a single set 
of Goodyear Cord Tires are not uncommon. 


But there is one letter here transcending all the others 
in importance—we call it the superlative tribute. 


It was written by Mr. Alvan Macauley, President of 

e Packard Motor Car Company, of Detroit, on his own 
ampules It is expert testimony, voluntarily given. 

“We have just ended the first year’s use of your tires as 


standard Packard equipment,” this letter reads— ‘and have 
renewed with you for a second year. 


“Your tires have been so exceedingly satisfactory to us 
and to the owners of our cars that a word of appreciation from 
us is deserving. Our owners have found your tires exceed- 
ingly satisfactory in the following important qualities: 

(1)—“‘Easy riding, comfort, resiliency and ability to absorb 
road-shocks. 

(2)—“‘Durability and high mileage secured. 

(3)—“‘Economy in gasoline consumption. 

“In every respect in which a tire should be good, we 


have found your tires fully measuring up to expectations, We 
have never had amore successfulor satisfactory tire equipment.” 


This letter is signed by President Macauley. It is, in many respects, 





the most remarkable indorsement of a product we have ever seen. 
There can be no higher praise. There can be no surer guide for : 
you in the selection of superior tires for your car than this. 


Chosen for the Packard Twin Six—Goodyear Cords are stand- | 
ard equipment on the Franklin, the Locomobile, the Peerless, the 4 
White, the Haynes Twelve, the Stutz, the McFarilan, the Roamer, 

the Lexington “Thoroughbred Six,” the Daniels Eight, the Owen 4 
Magnetic, the Milburn Electric, the Detroit Electric, the Baker Elec- 

tric, and the Rauch & Lang Electric as well. 


They will be underwheel three out of every four cars starting 
their careers on Cord Tires in 1917. 


GOOD YEAR § 
CORD TIRES 




















Energizing the Day’s Work 


LAMSON CONVEYORS speed up every phase 
of business activity. 


They bring or take papers, documents or 
correspondence to any department—instantly. 
No more exasperating waits for slow-to-come, 
hard-to-find messengers—enough of this leaving 
important work to do an errand boy's job. 


Lamson Conveyors 

effect a new organization unity that heightens individual 
efficiency —and strengthens executive control. 

They project the guiding power of your influence to any 
corner, floor or department—with through-express 
speed and mechanical infallibility. 

Your decisions are trinsmitted promptly—your orders 
take effect at once — your instructions are obeyed instantly. 
Lamson Conveyors also make you available in emergen- 
cies. You can be counted on for quick decisions—based 
on reports and information that is always fresh at hand. 


Executives are invited to write for the new Lamson book, ‘‘Speeding 
Up Modern Business."’ It recounts specific instances wherein the 



































energizing influence of Lamson Conveyors has been applied in repre- 








~ : / sentative business to good effect 
ee THE LAMSON COMPANY 
| 120 BOYLSTON STREET BOSTON, U. S.A 
Z Designers and builders of automatic systems for saving labor in han- 
dling cash, papers, and products, in stores, offices and industrial plants. 
~ Boston, Mass Cincinnati, Ohio St. Louis, Mo. 
New York. N.¥ Indianapolis, Ird. New Orleans, La. 
Philadelphia, Pa. Chicago, [Il Torente, Ont. 
Pittsburgh, Minneapolis, Minn. Seattle, Wash. 
Raltimore, Md » Atlanta, Ga 
Rochester, N.Y. Denver, Colo Vancouver, B. C. 
Detroit, Mich San Francisco, Cal. The Lamson Company of 
Cleveland, Ohio Los Angeles, Cal. Texas, Dalla Gexas 
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‘‘Made Where 
Steel is King’”’ 


BEHIND the Bethlehem Spark Plug is the 
most efhiciently equipped spark plug factory 
and organization in the world. 
Into every Bethlehem Spark Plug goes the 
finest material that scientific methods can 


produce. 

That material is formed, under the most 
exacting conditions, into the precise size, shape 
and synthetic balance which, through experi- 
menting and service conclusions, have proved 
to be the best. 

The steel of which the shell is built—the mica or porce- 
lain cores—the brass mountings—the special alloy electrodes 
—each one of these has received special attention, each one 
has some firmly established merit of quality or construction 
{o warrant its incorporation in the Bethlehem Plug. 

The importance of the spark plug to the dependable, 
economic and efficient performance of your engine cannot 
be overestimated. 

If you have been “getting along” with the ordinary 
spark plug, the Bethlehem with its sure-sparking, non- 
corroding, long-enduring Five-Point Construction, will be 
a revelation to you. 

Secure a set today at your dealer’s—prove to yourself 
what a real spark plug will do for your motoring. 

THE SILVEX COMPANY 
BETHLEHEM PRODUCTS 
SOUTH BETHLEHEM, PA. 

E. H. SCHWAB, President 


dealer should happen to be out of Bethlehem Five-Point, 
vows no ghieg make and model of car; ipentll Remand 
pou a set designed for your particular needs. 


Guaranteed for the Life of Your Car 
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Economic Changes Wrought by to reload them into ships which otherwise 
the War would have had to return empty to 
America. 

Under the new dispensation we shall 
London or Hamburg on our rubber, our|receive our imported raw materials, say 
Argentine hides, our Chinese rice. Those|from the Asiatic East, by way of the 
markets were large customers of ours,| Pacific and the Panama Canal. The 
and they were willing to do our work to| unloaded ship will then take American 
repay us for our foodstuffs. |raw materials and foodstuffs to its next 

If, after the war, however, they should | destination, probably Europe, where it 
not take so large a quantity of our food-| also will unload and carry European goods 
stuffs, if they should confine themselves to to Asia. There it will start again for our 
buying only our industrial raw materials, i sheven, having had at every stage full 
this will give us cause for concern. We|shipments. A return line would have to 
might ask ourselves why an American| go via the Atlantic to the United States 
house should not earn that profit of the| with European industrial merchandise, 
middleman. Every pound of silk im- take our goods to the East, and close the 
ported direct from Japan and China brings | circle in Europe. 

a profit to an American importer. So it| This example is not taken from Utopia. 
is with the hides we receive direct from |The experiment has been carried out by 
China and South America; so will it be the | Japanese ships during recent years with a 
case with rubber and many other raw/| success made possible by the entrance of 
materials. Buying direct from the mar-| America into the inner ring of inter- 
kets which actually produce the goods! national merchant nations. And if we 
brings the profit of their sale into our own | cannot or will not do the carrying, we may 
pockets. We will then be better able to! be sure that Japan, equally concerned with 
stand a possible falling off in the exports | us in the new order of things, will. 

of our foodstuffs. It will be a different America emanating 

But direct buying presents other apects. | from the ruins of the European war than 
If we buy direct we shall also have to pay | that which worried during the month of 
direct. In former years a large part of September, 1914, how she could pay her 
our foreign payments were made _ via| debts to Europe. 


London and Hamburg. In this way we| wnat Was To Be Seen at the First 


used up our credit balance in Europe. : ~ 
When this credit balance gets smaller we Pan-American Aeronautics 


(Concluded from page 178) 





shall find that in settling for our raw | Exposition 
material supply in non-European markets IKE nothing else the first Pan-American 
we must pay by our own check. The Aeronautics Exposition, held in the 


movement has already begun. Our gold| Grand Central Palace, New York city, 
remittances to South America, which | during February 8th to 15th, has served to 
during the year 1914 were only $497,400, | show in a striking way the close alliance 
have grown to $10,001,538. The change! that exists between the aeronautic and 
in the whole direction of our Eastern} automobile worlds. The exhibits, par- 
Asiatic trade will be understood when we | ticular those of engine builders, impressed 
see that while in 1914 the total gold pay-| one with the fact that the two industries 
ments to Asia were only $6,515, they have have helped one another attain present-day 
reached during 1916 for India, China and | perfection. 
Hongkong alone well over $12,000,000, Naturally a large part of the exposition 
in addition to which we paid more than! was given over to engine exhibits, for after 
$7,000,000 to Asia in silver. all the engine plays the predominant role 
If we buy direct from these countries! jn aviation. There were to be seen the 
they will also enter into direct communica-| highly commendable offerings of several 
| tion with us. We have seen an increase in | automobile manufacturers who have spent 
|orders for American merchandise from} hyndreds of thousands of dollars in ex- 
| many markets tc which we formerly sold | perimenting with aeronautic engines, as 
but little. To be sure, many of the world’s | well as representative types of the European 
|markets cannot get their merchandise. in | engines. Compiete aeroplanes were also 
Europe and therefore must come to us./ on exhibition—graphic proofs of the high 
| But it is a recognized maxim of foreign | state of perfection attained in the products 
|trade and trade in general, that he who| of American constructors. Then, too, 
buys also can expect the custom of him|/ were the accessories without which no 
from whom he bought. Gold shipments | geroplane can be said to be complete, 
in themselves are only a sort of payment.| again bringing to mind the “completely 





hee foreign merchant cannot do anything | equipped” automobile which is never 


with gold. It does not sell with a profit, | complete, according to our friends the 
it simply pays. What he wants is mer- | secessorien manufacturers. But the fact 
chandise to sell, which will enable him to| remains that among the aeronautic ac- 


‘make a profit both ways. Europe pays | cessories there were numerous devices that 


the largest part of her indebtedness in| not only make the work of the aviator con- 
merchandise. So shall we do and so we | siderably easier, but safeguard him to a 
are already doing in an increasing manner. greater or less degree. 
And this payment in industrial products| The exposition was undoubtedly in- 
will add to our own wealth, because we tensely interesting to all classes of people, 
earn more on these than on raw materials | owing to the extensive use of aeroplanes in 
and foodstuffs. the European war, as well as the unsettled 
: . | 1 ° 
_ The economic period of before the war | condition in which American international 
a the aoa of gear ’ “~ y YS | relations find themselves presently. Par- 
ay, it will never return. “America DY) ticular interest was attached to the 
entering the world’s market as a principal, | ejahorate exhibits of the U. 8. Navy and 
selling and buying direct, has ranked Army, together with the practical displays 
herself economically with the European} nq demonstrations made by the War 
industrial nations. What will Europe Department, the Army, the Navy, the 
have to say to this new America? Will) signal Corps, the Aviation Corps, the 
she carry our goods in future as willingly | Bureau of Standards, the Weather Bureau, 
as in the past, or shall we have to do our} the Geodetic Survey, etc., affording every 
own carrying in American bottoms? | one the opportunity of seeing our Govern- 
Carrying in the world’s market means more | ment in preparedness operation. ll told, 
than owning a merchant marine. It| more than one hundred exhibitors entered 
entails the control of foreign shipping. It| the exposition, so that everything aero- 
requires means for shipping to our OWN | nautical was to be found there. 


shores. We want an exchange, where 

forwarding men and shipping owners can Jacketed Shrapnel 

meet. Space will have to be dealt with LAIN ordinary shrapnel is merely a 
asin London. It is not a mere coincidence lot of round, half-inch lead alls 


that shipments of many raw materials | loaded into a shell just as shot is loaded into 
formerly were directed to London before|a shotgun barrel. When the propelling 
they came tous. The carrying of our crops | charge in the shell is ignited by the time 
to Europe necessitated the supply of large|fuse, the little round lead bullets are 
bulk shipping from our ports to Europe, | kicked out with the velocity of 200 feet 
for which normally no return freight could | a second, about the speed of a well-thrown 
be found. It was therefore often more| baseball. This, however, is in addition 
convenient to direct shipments from other | to the speed the shell itself had, and the 











countries first to a European port and there | total speed of the bullets is ample to drive 
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Are made for service—wherever 
quality of material and workman- 
ship count there Simonds Saws give 
service. A copy of our booklet 


“How to File a Hand Saw” sent 


on your request. 


Is not only used for all kinds of saws, 
but our high quality Crucible Steel sheets 
and bars are used in the making of numer- 
ous specialties wherever quality counts. 


SIMONDS 


MANUFACTURING COMPANY 
“THE SAW MAKERS” 
Established 1832 
Fitchburg, Mass. 

Five Factories Eleven Branches 











Luxurious seating and riding qualities. A high gear hil! 
climber. Velvet action multiple dise clutch. Bh s = 
ing and lighting. Full ing rear axie. Equipment 
complete in every detail. Roomy 5-pass. stream-line body. 
For 5 years PARTIN-PALMER CARS have stood 
the test of service in all parts of the world 

YOU will profit through the interesting and liberal 
agency proposition which we offer. Write for booklet “RR.” 
also ask Dept. “R” for dealers’ factory visit proposition. 


Commonwealth Motors Company, Chicago, U.S.A. 


VEEDER 
Counters 


register reciprocating 
movements or revolu- 
tions. Various designs to 
fit machines in almost 
every line of business. 
Probably there is one 
ust suited to your needs, 
ovklet free. 


Veeder Mfg. Co. 


18 Sargeant St. 
iord - - 


|E PAGE'S 
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Cyelometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 
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LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institute—Horological Department 


ormord \ Peoria, Illinois 
Be Tilpeat Wargest and Best Watch Schoo! 
e Instetute in America 
(This entire building used ezelu- 
sively for this wor 

We teach Watch Work, Jewelry, 
Engraving, Clock Work, Optics. 
Tuition reasonable. rd and 
rooms near school at moderate rates, 
or Catalog of Information, 























4903 Main Street 





~ Diet and 
Indigestion 


Indigestion, constipation and the ills to which they 
lead cause more deaths than war, pestilence and 
famine combined. Yet—these ills, and the pain and 
suffering they cause, are meedless. This is fully 
explained in a new book called “Colon Hygiene,” 
written by Dr. John Harvey Kellogg, Chief 
Medical Director of the Battle Creek Sanitarium 
and a recognized authority on the effect of diet 
on digestion. In his book, Dr. Kellogg tells you 
how to take care of yourself so as to avoid indigestion, 
Constipation and the ills to which they lead. Only 
Natural methods recommended. No drugs. Some 
diet restrictions, if you need them but—nothing 
difficult. A little exercise but—no tiresome regimé. 
Proper attention to hours for rest, sleep, recreation 
and work. These are the important items. In his 
k, Dr. Kellogg gives you full instructions. If you 
would be rid of indigestion, constipation and the ills 
to which they lead, send for this boole today. The 
Price is only $2. And—you take no risk for, if you 
are not entirely satisfied, the book may be returned 
at the end of five days, and we will romptly refund 
urmoney. Thus, we let you be the judge of this 
Waite a 400 pages, with many illustrations. 
‘ or it today. Find out, at our expense, 
whether it can help you. Send your order direct to— 


Goop HEALTH PUBLISHING Co. 
Battle Creek, Michigan 
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them into a human body. Despite the 
loud noise of the high explosive shell, and 
the fuss made about them and their big 
guns, the most fatal projectile on the 
fighting fronts is the shrapnel, the sudden 
muffled bang overhead, and the fatal 
shower of 250 round bullets that sprays 
the ground for yards and yards around. 

The weakness of the shrapnel is the fact 
that it is easily stopped, being only lead, 
and traveling at no great speed. The 
French and British helmets stop it; the 
new French cuirass for the body stops it; 
any light protection on the trench or the 
motor car halts the soft lead bullets. 

Now comes a Canadian with an improve- 
ment on the old form of shrapnel, a jacket 
of tough metal like that on the army 
bullets, either steel or copper-nickel, hard 
and tough, and crimped around the lead 
ball after it is formed. 

This is a horse of another color. The 
jacketed leaden sphere no longer flattens 
out at the least provocation, its tough 
jacket holds it in shape and eanables 
it to penetrate much more into protective 
substances. Probably the general adop- 
tion of armored or jacketed shrapnel 
bullets would cut down the usefulness of 
the now common shrapnel helmets—and 
so is written another step in the interesting 
race between armor and projectile that has 
been transferred from the battleship to 
land fighting. With the Germans using 
supplementary armor on their helmets for 
trench fighting, and using trench masks 
that cover the whole head and stop even 
rifle bullets, with the French using a 
cuirass that is being sold commercially 
in England as well, the jacketed shrapnel 
bullet and the new American armor- 
piercer bullet that gets through an inch of 
steel merely put armor back a lap in the race. 


Completion of Murman Railway in 
Russia 

CCORDING to an article published 

44 by the Russian Chamber of Com- 

merce in Paris, the Murman Railway has 

been completed and the first trains have 


been run to the Murman Coast. The 
length of the line from Petrograd to 
Alexandroosk is about 930 miles. The 


road follows the main line Petrograd- 
Vyatka-Perm to the station Zvanka, 
seventy-five miles east of Petrograd. 
There it turns north, passing Petro- 


zavodsk on Lake Onega; Soroka, a small 


port on the western coast of the White | 
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Sea; and Kem, another small White Sea | 


port, about 
Turning to the northwest, the line reaches 


thirty miles farther north. | 


Kandalaksha, at the most westerly point | 


of the White Sea, and leaving on the west | 


Lake Tmandra and the small Lake Kola, 
whence issues the Kola River, a branch 
of the Touloma, it arrives at Kola, which 
is situated at the confluence of the two 
rivers. The railroad then follows the 
western shore of the estuary to Alex- 
androvsk, in Katherine Harbor. 


New Sources of Common Salt 


HE Journal of Industrial and Engineering 

Chemistry of the American Chemical 
Society gives a full and interesting report 
of the work of the Bureau of Chemistry of 
the United States government in connec- 
tion with the salt industry. There is a 
great deal of salt—in places. Michigan 
claims to be able to supply the whole 
world for 2,000 years with all the salt it 
needs. New York State claims that it, 
too, can supply the world, but so far as we 
know no time limit has been set. Ohio 
and West Virginia are also large producers, 
and as in other states the quality is more 
or less pure according to the particular 
brine from which it is taken. 

No salt is wholly pure, but some few 
brines contain barium chloride, and this 
has what might be called the disadvantage 
of being a poison. In 1913 a number of 
dairy cows in Cincinnati died from effects 
that were attributed to their salt ration. 
Then followed the marketing of what was 
known as off-grade salt, generally labeled 
“Not for food purposes” and which was 
sold to tanneries for use in salting hides; 
also for glazing pottery and making ice— 
but it contained a little too much barium 
to be sufe to keep around. When a horse 

(Concluded on page 187) 
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A Thousand 


Extra Values 
Due to John W. Bate 
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That is not an exaggeration. You will find 
in the Mitchell a thousand extra values, as 
compared with most rival cars. They are all 
paid for by factory savings, due to John W. 
Bate. He built and equipped this mammoth 
plant to build this one car economically. 
His efficiency methods have cut our factory 
cost in two. 


This year our new body plant brings a vast new sav- 
ing. And that all goes into added luxury. 


No other fine car in the world is built under like 
efficiency methods. So the Mitchell gives you, as com- 
pared with rivals, at least 20 per cent extra value. And 
gives it in things which everybody wants. 
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Where Mitchell is Unique 


In the past three years, out of factory savings, we 
have doubled our margins of safety. Now every vital 
part is tested for 100 per cent over-strength. The 
result is a car of superlative endurance—probably a 
lifetime car. 





& 


Over 440 parts are made of toughened steel. Parts which 
get a major strain are all of Chrome-Vanadium, and all over-size. 


a9 





Steering parts, axles, gears and driving parts are built twice 
as strong as need be. The Bate cantilever springs are so strong 
that never has one been broken. 


Extra Features—Added Luxury 


leather costs 50 per cent more than 
the usual grades. 

Every detail is exquisite. The 
car shows lavish luxury. No other 
car at near this price was ever so 
attractive. 


The Mitchell includes 31 extra 
features, all paid for by factory sav- 
ings. That is, features—like a 
power tire pump—which practi- 
cally all cars omit. These extras 
alone cost us $4,000,000 this year. 
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All we save in our new body plant Go see these models at the 
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luxury. e TW s room, Let 
have added O SIZES | the dealer 
24 per cent Mitchell 33.27" eee Se | point out all 


to the cost of A high speed, economical 48-horse-power | the extras. 





our finish, up- motor. Disappearing extra seats and 31 For our 
holstery ond extra features included. - own 8 4 ke, 
trimming. Price $1460, f. o. b. Racine tearn what 
Our finish Mitchell Junior 3° Bate efficiency 
coats, to get a lines with 120-inch wheelbase. A 40-horse~ methods have 
deep, endur- wer motor—}4-inch smaller bore than accomplished 
ing lustre, are oF aa ae toun in car building. 
now fixed by i pate ot O. fo. 6. Rasing MITCHELL 
h s Our all sty enclosed and convert- MOTORS 
ea ible bodies. Also demountable tops. © ©OOMPANY. Tne 
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Racine, Wis,, U.S. A. 
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Those “No Trespassing” signs which you have 
placed on the wooden fence around your factory grounds are a 


mockery to the man whom you wish most to “Keep Out” 


We have solved this 
probiem satisfactorily 

for many of the 
large factory 

plants of 
Am >*rica. 




















The only way to make such 
signs effective is to make 
them unnecessary— 
make trespassing 
impossible. 


“You Can’t Get In” 
is better than 
“Keep Out.” 














Protection 
Fence 






This fence is ,f 
today universally 
conceded to be the 
“last word” in effective, 
economical factory pro- 
tection. 
















Smail mesh 
leaves no toe hold 
wire; double brace in for would-be climbers— 
each mesh; has shock resisting barb wire top prevents climb- 
resiliency. s ing over. 


Fabric of 
heavily galvanized 


Cyclone Posts 
are of heavy 
tubular steel — the 
strongest form of post 
construction. 
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We build Cyclone Fences in various styles and heights, with swinging or sliding gates to 
fit all openings for alleys, switch tracks, driveways, etc. 


Our engineers will advise with you free of cost as to your special needs. 
We supply construction superintendent at nominal cost and guarantee every fence we erect 
Illustrated Catalog, showing many styles of fence construction, sent free on request. 


CYCLONE FENCE COMPANY 
WAUKEGAN Dept. 144 ILLINOIS 

















PREFERRED BY GENTLEMEN NOW AS THEN 
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ordinary cigarettes, just send out for a We are on the verge of War! The horrible conflict that has 
embroiled all of Europe threatens to drag us into the struggle. 


tied “4 _ - Rich ond Straight - It is high time that we took stock of our Military and Naval Re- 
Cuts. They are choice. The refined sources: For the past two yours we have boon presching “Pre 
delicacy of their fine, old Virginia | paredness.” What are the results? 

7 


tobacco offers an “gue ae 





thanks to Coleman Fairfax, just returned from Richmond, 
we had our first smoke of a genuine Virginia cigarette. 


Whenever you grow a little tired of 


The Screntiric AMERICAN is planning a special number devoted 
to the Naval Forces of the United States, which will compare our 
naval strength with that of Germany. This will be done in such 
a graphic way as to be readily understood by laymen. 


There will be a special article on our Industrial Equipment for 
Defence, which will show what the vast mechanical resources 
of this country can do to save the United States from invasion, 
and to supply our ships with the means of preventing inter- 
ference with our commerce. 


CIGARETTES “Plain or Cork Gut 
15 Cents 


Also in attractive tins, 50 for 
40 cents: 100 for 75 cents. 
Sent prepaid if your dealer 


cannot supply you. 





Attention is being directed to our Coast Defences, and an 
article prepared by a military officer will explain what steps have 
been taken by our Army in this direction. 


In case of war with Germany, the principal work would un- 
doubtedly be that of coping with the Submarine Peril. A special 
article is being prepared which will explain how it is that the small 
armed motor-driven boat can inspjre such terror to the submarine. 


In addition to these articles there will be others written by 
| authorities on various phases of our Naval, Military and Aero- 
nautic Defences. 
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New Sources of Common Salt 
(Concluded from page 185) 


or an ox takes his salt, he takes enough 
to last him for some-time and if there is 
barium chloride in it he may get just a 
little too much of it. 

The Messrs. Skinner and Baughman of 
the Bureau of Chemistry tackled the 
problem. They found that by adding a 
solution of just the right amount of sul- 
phate of soda, the barium, being changed 
to sulphate, is easily filtered off, and with 
it is removed the pink or brownish color due 
toiron salts. Thus there is made available 
an unlimited supply of salt, which means 
more raw material for our chemical in- 
dustries. 


Our Eagle Learns to Fly 


(Concluded from page 171) 


and the Sperry double fin angle of incidence 
indicator; metallized propellers; radium luminous 
compound for dials; Brock aeroplane camera. 

Tests SusPpenpep: Barlow return action 
bombs; Barlow aerial torpedoes; Frankfort 
Arsenal demolition bomb; Capt. Ragsdale's 
bomb-dropping device; Payne Fire Works Com- 
pany day and night signals; Consolidated Fire 
Works Company day and night signals; De Forest 
Radio telephone and telegraph set; Sperry radio 
set; Simon Aerofan wireless generator; gyroscopic 
motion picture camera; Dictaphone for aeroplane 
work; Mottlau ground speed indicator; underhood 
type Klaxon horn; Ideal Wheel Company's 
aeroplane wheels; metal propellers. 

Tests CONTEMPLATED: The special large sized 
Klaxon horn with a special sensitive sound 
director; Danielson angle of incidence indicator: 
Sperry clinometer; Foxboro transmission ther- | 
mometer; Draeger oxygen breathing apparatus for | 
altitude work; Sperry target sighter. Experi- | 
ments are to be conducted under the direction of | 
Prof. Alexander Klemin, M. I, T 





In addition to these tests, which indicate | terested in preparedness from the aviation 


that Uncle Sam wants and is going to 
provide himself with the very best there is 
in the way of aeronautic equipment, 
numerous tests of aeroplanes on Govern- 
ment order have been conducted at the 
station, including supervision of high and 
low speed tests and climbing tests which 
were required by Government specifica- 
tions on the order in question. 

At the present time, a photographic map 
is being made of the vicinity of Mineola, 
the work being carried on with two auto- 
matic aeroplane cameras devised by Arthur 
Brock of Philadelphia. These cameras are 
part of an order for an air squadron in the | 
Philippines, and it is both for the purpose 
of subjecting them to thorough test and for 
the purpose of making this the first photo- | 
graphic map to be made in this country, 





the Mineola station. 


make its appearance, and it is intended, 





| this instruction. 


| involves a tremendous amount of detailed 
that these instruments have been sent to | study, ranging from the decisions as to the 
A new type of| best type of hangar floors to the most 
automatic aeroplane camera will shortly | suitable kind of observation tower, emer- 
gency signalsystems, etc. Standard methods 
with both these types, to push through the | of training will also be worked out, so that 


work of making an aeroplane map along | 


the lines of the present automobile maps, 
with the greatest rapidity. 


area of Long Island. 


by which the aviator will experience less 
difficulty than has hitherto been encountered 
in flying cross country by the map. Cer- 
tain details of the French aeroplane maps 
have been learned, and it is intended to 
incorporate them as far as practicable in a 
map of Long Island for aviation use. 

Another problem which is to be given 
immediate attention is that of night flying. 
The importance of this work is conceded, 
but it has been found impracticable in the 
past to devote the necessary energy in 
conducting the needed experiments. The 
Station is now equipped with a 36-inch 
searchlight, twelve flood-lighting projectors 
and six portable trench searchlights; and 
it is intended to conduct tests of emergency 
flares and other means of temporary light- 
ing adapted to conditions of field service. 
Along with problems of lighting the field 
will be presented methods of signalling to 
and from aircraft at night, picking up air- 
craft by searchlight, methods of illuminat- 
ing the aeroplane cockpit and its instru- 
ments, methods of recognizing the field 
by code signals, and a great many other 
experiments of similar character, of which 
information is at present either lacking or 
very meagre. 


Still another problem is aviation clothing, * agree with them. 


The first | training will be given the same kind and 
section to be treated will be the immediate | amount of instruction, if possible. 
It is intended, for ard reports and standard forms for use in 
example, to photograph the outlines of | the training department and other branches 
forests and towns, and reproduce them on| of aviation are also receiving attention. 
the map so far as their shape is concerned, | The selection of aviation sites is another 





| available a further course of instruction 
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which is also receiving serious consider- 
ation. Up to the present time the mili- 
tary service has not adopted a standard 
aviation uniform for flying. It is obvious 
that for work in extreme climes vastly 
different clothing will be required than 
that for service in the tropics. At the 
Mineola station experiments are being 
conducted to determine the best type of 
aviation clothing for winter flying. Corre- 
spondence with various firms on this 
subject has been going on for some time, 
and numerous different articles of clothing, 
from helmets to gloves, have been subjected 
to thorough test at the station. It is 
expected that by the close of the winter a 
definite equipment will have been deter- 
mined upon as the result of these experi- 
ments. When it is borne in mind that the 
temperature falls at an approximate rate 
of three degrees for every 1,000 feet of 
ascent, the importance of warm clothing 
for aviators is immediately appreciated. 
Plans for heating the aeroplane cockpits 
have been considered, and it is not unlikely 
that experiments will be conducted along 
these lines in the future. But after all, it 
is the individual himself who should be 
kept warm by some means that is not 
subject to the functioning of the engine; 
hence warm clothing is a prerequisite. 

As for the future, it is expected that 
with the establishment of aviation training 
stations in the summer of 1917 at points 
which are now under consideration, but 
which have not been definitely decided 
upon, an opportunity will be afforded for 
the training of a limited number of college 
men, either recent graduates or men in 
their senior year at school, who are in- 


standpoint. With the approach of uni- 
versal military service, it is expected that 
every man will wish to place himself in a 
position where his own initiative in powers 
of self-reliance can be called out. The 
air service is practically one of the few 
services remaining where the individual is 
not lost in the mass. It is to be confidently 
expected that when the opportunities thus 
open for aviation training are realized, a 
large number of college men will apply for 
In fact, plans are already 
in progress to interest men in some of the 





| leading colleges in this movement. | 


The work of standardizing the equip- | 
ment and methods in use at an aviation | 
training school is also under consideration. | 
This is a work of great importance and 


regardless of the location of the school, 
the aviation student commencing his 


Stand- 


problem which must be attended to with 
great care. There are certain desirable 
qualities in every aviation field, which, to 
the uninitiated, are not appreciated, but 
which are immediately recognized by every 
aviator who has had experience in the 
handling of men. To select such fields 
with due regard to their location with 
relation to large centers of population, and 
also with regard to possible demands in 
time of war, is a problem of great im- 
portance. 

So far we have only dealt with the work 
connected with the training of fliers. 
There remains another task, and a great 
one, the making of military aviators out of 
the fliers. When once the fliers are 


will have to be undertaken, and the present 
pians tentatively call for these features: 
Fighting in the air, bomb dropping, night 
flying, artillery observation, and scouting 
from the air. Only after he has mastered 
these branches of the art, and not before 
then, can an aviator be considered ready 
for service in time of war. 

Late, true, but never too late, say the 
officers in charge of laying the foundation 
of a great American air fleet—and we 








All in their Day’s Work 


Cert airs « hoofs — clanging bells—sibi- 
























































lant shrieks of sirens. Down the avenue 

roared the apparatus of a great metropolitan 
fire department to where thick, black billows of 
smoke belched from a cellar-way. 


Another call for daring, accepted without question. 
Firemen, swelling their lungs with air, rushed into 
the engulfing smoke, into the cellar inferno, The 
crowd closed in to watch—heard a muffled explo- 
sion—then fell back coughing and gasping. 


A chemical blaze! And ten men below! 


Chiefs gathered and consulted—then one ran one 
way, one another. 


A foreboding hush fell. Men looked into other men’s 
eyes, and dumbly looked away. Finally someone 
whispered, ““Why don’t they come up?” 
Another roar of sirens. Then a shout of relief. 
The Rescue Squad, with Draeger Smoke Helmets 
and Pulmotors, had come. And then came ambu- 
lances, each with its Pulmotor ready for use. 


A quick donning of Draeger Helmets, a last look 
around—and the Rescue Squad rushed down into 
the smoke of the cellar. 


There was hope now, and men smiled anxiously. 
Hours seemed to pass. Then, one by one, the 
rescuers came back, each carrying to the waiting 
Pulmotors alimp, lifeless hero overcomein hisduty. 


The blaze was forgotten now. The crowd had 
eyes only for the Pulmotors as they alternately 
expanded and contracted the lungs of the insen- 
sible firemen, filling them with oxygen-enriched 
air, clearing them of the deadly smoke and chem- 
ical fumes, nursing and fanning back to fuli vigor 
the dying spark of life. 

One by one the men rose; some to be helpec 
into an ambulance; some to go home to rest. 


Again the fire became the centre ofinterest. But 
it was a different smoke that now whisked through 
the grating — thin streaks that foretold the end. 
Up the ladder came the Rescue Squad, doffing 
their helmets and eyeing the crowd with a self- 

air that seemed to say, “Well, what's 
the excitement?” 


% *% * 


Draeger Helmets or self-contained breathing apparatus 
includes types for use in fire departments, c ical 
plants, mine rescue and submarine service. Draeger 
Pulmotors are made in two models, the Standard and 
Type “B,” for the resuscitation of victims of suffocation, 
asphyxiation, drowning, in fact for practically all cases 
of suspended breathing. Businesses or industries involv 
ing hazards to human life should be completely equipped 
with Draeger Apparatus. This apparatus is now made 
in the United States. Write now for interesting descrip- 
tive literature. 


The Draeger Oxygen Apparatus Co. 
418 First Avenue . . Pittsburgh, Pa, 








These fiustrations are 
from phesesoanbe of tie 
N.Y. C. Pire pt. waing 
Draeger Equipment. 

Fire Scenes Copyright, 
4, Dreytcue, 
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The Floor that Meets 
Every Specification 
Take the main points, one by one, that efficiency 


experts insist upon as essentially requisite in the ideal 
shop floor, and they’ll be met successfully by an 








INTERIOR) 
ro a) 
WOOD BLOCK FLOOR 


WEAR-PROOF—The matting of the wood fibre gives 
a permanent surface that resists the hardest service. 

EASY TO TRUCK OVER—It preserves a level 
smoothness that the heaviest trucking and the greatest 
loads fail to alter. 

COMFORTABLE AND SAFE—It is resilient, easy on 





the feet. A mon-conductor of cold and heat, a non-re- 
flector of light. Warm, dry, sanitary, noiseless—decay- 
proof. 


DUSTLESS—It does not crumble or abrade under 
traffic, protecting machine bearings and insuring accuracy 
of precision tools. 

Every day of service increases the value of an yfandZ, 
INTERIOR WOOD BLOCK FLOOR. There is no in- 
terior use to which it cannot be put to better advantage 
than any other type of floor. 








Write for booklet “*FLOORS’’ containing further Information 
~s our Engineering 


bout allations of every character 
DIRECTORS & Bear nent help and advise you on your floor problems---no 
INVESTO RS piigation. 


The condition of AYER @, LORD TIE CO. 


the floor in the 
Incorporat 


plants you are in- s 
terested in has a Dept S. Railway Exchange, Chicago 
BRANCH OFFICES: 


lot to do with net 








lew York, N.Y. - - «+ «= « 2Rector Street 
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In Your Favorite 
Make of Shells 


HE fact that you 7 some 

particular make of shell when 

shooting at the traps or in the 

field need not prevent you from enjoy- 

Infallible and “EC.” ing the satisfaction given sportsmen 

can be obtained in all by Hercules Smokeless Shotgun 
of the followingmakes Powders, Infallible and “E. C.” 


of shotgun shells. These splendid powders, which are of high and 
remarkably uniform quality, may be obtained in 





PETERS any standard make of shell. Undoubtedly the 

shell you use is named in the list given at the left, 

—— The next time you order ask for a Hercules Pow- 

SELBY der in that particular make of shell, You will 

U. S. see the name of the powder stenciled on the box 
WESTERN and on the top wad in each shell, 

WINCHESTER Hercules Smokeless Shotgun Powders give light 


recuil, high velocity, even patterns, You can’t 
do better than shoot either Infallible or ««E, C,’’ 
Write for a free booklet that describes them fully. 


HERCULES POWDER co. 
1033 Market Street 


Wilmington Delaware 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such matters as 


patents, subscriptions, books, etc. This will 
greatly facilitate answering your questions, as in 
many cases they have to be referred to experts. 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 





(14197) K. J. C. asks: Being a constant 
reader of your Screntiric AMERICAN, would you 
kindly publish in your next issue how to drill holes 
in glass. A. K. K. C. is informed that his 
question is worthy of an answer, but he cannot 
have it unless he sends his full name and address. 
We do not answer unsigned questions. Aijl 
questions are answered by mail with little delay, 
and a few answers are printed. 


(14198) J. O. M. asks: 1. What 
mechanical toy auto horn or device will make the 
loudest noise with the least effort or power? 2. 
What kind of a diaphragm in use will give the 
strongest vibrations outside of glass? 3. Has 
there been any attempt to make a flexible glass 
and what success has been attained? A. 1. We 
regret that we cannot answer the question what 
toy horn will make the loudest noise with the least 
effort. 2. A thin sheet steel diaphragm will give 
the strongest vibrations. It would require to be 
very thin in order to vibrate as well as thin glass. 
3. There have been attempts to make glass tough 
and flexible, but all these efforts have so far been 
failures. It does not seem possible to make a 
silica and potash mixture which shall be flexible. 


| Still we would not affirm that anything is im- 


possible. 


(14199) H. R. D. says: The writer is a 
faithful adherent to the cause of the Scientiric 
AMERICAN and wishes to take advantage of your 
above styled department, and will ask you to with- 
hold my name, only using the initials ‘‘H. R. D.” 
in referring to the inquiry in your columns. We 
wish to know your opinion and reason for con- 
sidering either the gas motor truck or the electric 
motor truck of about 1 to 244 ton capacity the 
most indispensable and economical providing 
we had a recharging plant for the electric motor. 
Also, what is about the necessary care an electric 
motor truck requires? A. We must say that 
many more gasoline motor trucks are in use than 
electric trucks. The gasoline vehicle is free from 
the battery troubles which the electric vehicle 
sometimes has. It can go longer distances from 
home, gasoline can be procured almost 
everywhere now. The electric vehicle is some- 


since 








what limited to the larger cities. 


(14200) H. R. D. asks: In connection 
with yours of the 9th instant, we would like to 
presume upon the liberty of asking you one more 
question concerning electric trucks. We note 


| you refer to trouble with the batteries, and we 


are interested to know what kind of trouble is 
most prevalent, or the kind you speak of. If you 
can surround this subject pretty well we would 
thank you very much, or if you have a fee for such 
service render statement to the writer in person 
and I shall remit promptly. A. We are not 
prepared to write out the merits or demerits of 
storage batteries, or the causes of weakness and 
deterioration. You will find these clearly de- 
scribed in Lyndon's Storage Battery Engineering, 
which we will send for $4. These come under 
the designation of buckling, sulphating, loss of 
active material, danger of breaking jars, etc. 
The time required for recharging is to be taken 
into the account as well. Still owners of electric 
trucks in cities where roads are good and not too 
hilly, seem well satisfied with them. This is a 
matter which we cannot decide for any one. 


(14201) P. L. F. asks: Would a barrel 
filled with water and placed where the temperature 
was maintained at one or two degrees below 
freezing, freeze solid? 2. Why is it that a 
barrel filled with water and frozen solid, will not 
burst the barrel, when a piece of wood long 
enough to reach from the bottom to above the 
surface is placed in the water before it freezes? 
A. 1. The water in a barrel placed where the 
temperature is anything below freezing will freeze 
if given time to freeze. A longer time will be 
required in case the temperature is but a few 
degrees below freezing than if it is colder, but the 
result is the same. Water freezes wherever the 
temperature is below the freezing point of water. 
2. Astick of wood is said to prevent the bursting 
of a barrel when the water in the barrel freezes, 
if it is placed upright in the water. The reason 
would seem to be that the water freezes first on 
the upper surface, and as the freezing proceeds 
the stick frozen in at the top is lifted by the 
expansion of the ice and forms a space below, a 
partial vacuum, so that the ice below has room to 
form and not burst the barrel. 


(14202) R. W. J. asks: Will you kindly 
give me the benefit of your valuable opinion on 
the subject of lightning-rods. I own property in 
southern Alberta, Canada, which was struck by 
lightning last summer and am planning to provide 
the property with protection this spring, but am 
in doubt as to which sort of rod is considered most 
effective and safest, the kind that repels or the 
kind that attracts lightning. I will greatly ap- 
preciate your opinion on the matter. I am a 
reader of your publication and have always found 





its opinions most reliable and all matters dis- 
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cussed in its pages most fairly and broadly dealt 
with. Wishing you continued success for the 
coming year and thanking you in advance for thig 
favor. A. We do not understand your classifj- 
cation of lightning rods as repelling or attracting 
lightning. A rod is intended to convey the 
charge of electricity to the ground and thus 
prevent the building from being set on fire or 
shattered. When an electrified cloud comes oVer 
a house, the house and the air above it becomes 
charged with the opposite kind of electricity from 
that which is in the cloud. If the tension becomes 
too great a flash results and the rod should take 
the electricity and carry it safely to the earth. 
We think well of cables made of twisted copper 
wire, of which we have seen very good samples. 
These well put up, will last longer than iron, 
otherwise, iron is just as good as copper, and costs 
less. The instructions given in Thompson's 
Elementary Lessons in Electricity, price $1.65, 
about lightning rods are very good. 


(14203) 8. C. asks: With full appreci- 
ation of your kindness in answering other inquiries 
that we have sent you, we are writing to ask you 
if you can give us some information as to the 
power and range of the most powerful lights now 
in use anywhere in the world. We mean by this, 
such lights as are used in searchlights and light- 
houses. We presume that you can give us a little 
information on this subject, and thank you in 
advance for your kindness. A. The distance to 
which a light will be visible is determined in part 
by its intensity, but principally by its height above 
the sea level. A table may be found in Frye’s 
“Civil Engineers’ Pocket Book,’’ on page 988 
(price $5), which gives full data for all distances 
up to 66 miles, at which distance the curvature of 
the earth places the surface 2906.5 feet below the 
horizontal line, but_refraction reduces this 406.9 
feet, so that the apparent curvature is 2499.6 feet. 
A light must be 2499.6 feet above the surface of 
still water to be visible on the horizon at a distance 
of 66 miles. At 20 miles the corresponding eleva- 
tion is 229.5 feet. The statement is usually made 
that a light house with a lamp 200 feet above the 
water can be seen at a distance of 20 miles in clear 
weather. This is a conservative statement. 
This subject is discussed very ciearly in the 
“Encyclopedia Britannica,"’ Vol. XVI, sub hoe 
verbo, especially on pages 645 et ff. with quite full 
tables of data for light-houses. The latest huge 
searchlight by Mr. Sperry gets its enormous rating 
by the use of mirrors which reflect a very strong 
beam in almost parallel lines. If this were raised 
high enough it could doubtless be seen more than 
66 miles away. 


(14204) G. D. asks: I would like to ask 
what action takes place in the composition of a 
“dry cell'’ when the amperage is run down. Is 
there any chemical change in the manganese 
dioxide and the ammonium chloride therein? 
Has the carbon electrode been affected any? In 
what proportions are these compounds mixed in 
making up a “dry cell." In a set of 4 dry cells 
showing 6 volts, 30 amperes, why do these cells 
after doing some work show no amperage and still 
have 6 volts. If the M"O» has been changed to 
a higher or lower oxide or to a chloride, can it be 
changed back to its original form? A Whena 
dry cell is exhausted its ammonium chloride has 
been changed to zinc chloride, its manganese 
dioxide has been changed to a lower oxide, to over- 
come to some extent the polarization; much of the 
zine has been changed to zinc chloride, the carbon 
alone remaining unchanged. A dry cell can be 
treated like a storage cell and recharged to an 
extent, but it is a waste of good electricity to do it 
and costs much more than it comes to The best 
way is to follow the general practise and throw the 
old worn out cell away. A run down cell will show 
some voltage so long as any materials remain not 
used up, after the cell has become too exhausted to 
send any current. The voltage depends upon the 
materials alone. A cell made in a tiny cup will 
give the same voltage as if made in a hogshead, but 
it will not give the same amperes. The amperes 
depend upon other conditions upon the area of 
surface exposed to the chemical action and the 
weight of active material consumed in the chemi- 
cal action. There are many formulas for making 
up the dry cells. They probably all employ a 
saturated solution of ammonium chloride in 
water. Chloride of zinc is usually an ingredient 
A full statement regarding these matters may be 
found in Pender’s American Handbook, price $5. 


(14205) W. B. McC. asks: We learn 
from the astronomers that the approximate 
distances of some of the nearer fixed stars from us 
are ascertained by means of their parallaxs; for 
instance, take the star Centauri, stated to be the 
nearest of all. An observer measures the position 
of a star at intervals of six months, and the result- 
ing angular change of position is known as its 
parallax. The earth, in the six months, has 
traveled the semi-circumference of its orbit, 
whose diameter is about 186,000,000 miles. One 
half this distance and the parallax found by the 
two observations, are used to compute the dis- 
tance of the star, said to be about four and one- 
third light-years, approximately twenty-five 
trillion miles. There is something your questioner 
cannot understand about this calculation and asks 
your explanation. If the sun was a fixed body at 
rest in absolute space the observer, six months 
after he took the first observation would be 
186,000,000 miles distant from place of first 
observation, but these conditions do not exist. 
The sun itself, with earth and other planets, have 
a motion through space of about eleven miles @ 
second. It is probable that our earth (also whole 
solar system) occupying now a certain position in 
space will never occupy same *position again. 
The question is how is it possible to use the radius 
or diameter of the earth's orbit around sun as @ 
base line for any calculation applicable to dis- 
tances beyond solar system? A. The method 
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America Is Famous 


For Better Tools 


A great part of America’s reputation 
for making superior machinery rests on 
American toolmakers. No more momen- 
tous improvement in tools has ever been 
made than in the design of the Gun Tap 
shown below. In one step the tap has 
been changed from a continually break- 
ing, expensive trouble-maker to an ef- 
ficient, modern tool. 

The Gun Tap is first the tap that wears 
out before it breaks. (90% is the usually 
accepted figure for breakage with ordi- 
nary taps.) Then it is the easiest cutting 
tap, and the first type to cut correctly— 
with a shearing action. It cuts more ac- 
curate threads, requires less power, and 
holds its size longer, than any other type. 

Thus the Gun Tap makes possible a pro- 
duction greatly increased in accuracy 
and quantity. 


For further details and reasons why, = 
send for Bulletin on Gun Taps. 


Greenfield Tap 2»¢Die Corporation 
Gages Taps-Dies 


Threading Machines, Reamers, etc. 





Greenfield, Massachusetts 
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The Gun Tap (Pat. Dec. 28, 1915) 
Trade Name Registered. 














Why Hold Down Production 


Noisy, inefficient toothed gears hold down 
production of an entire plant. Fibre friction 
transmissions provide the remedy. They are 
constantly efficient. 

You secure extreme simplicity, higher speeds, 
easier accelerations, lo fi less he 
sod aheae qua sah’ Raskesed. fee hie 


It is a case of dollars and cents—you increase 

eduction in your plant of secure greater demr- 
ability in your product. 

‘Friction Transmissions”’ Seat Free 

Your name, occupation and firm connection on a 
post-card secures this 91-page illustrated book. Con- 
tains accurate data and formulae valuable im design 
and transmission % 


THE ROCKWOOD MFG. CO. 
1904 English Ave., Indianapolis, Ind., U.S.A. 
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of finding the distances of the stars by their 
annual parallax has satisfied the best mathemati- 
cal astronomers. There is no other method 
known. Young's Manual of Astronomy is his 
last work. Init he says, Sect. 547, ‘*‘ The distances 
of the stars are so enormous that the radius of the 
earth's orbit is too small for a convenient meas- 
ure."’ As you say, light requires 4.3 years to come 
to us from the nearest star, we view that star and 
measure its change of position at intervals of six 
months, from positions about 93,000,000 miles 
on either side of the sun. In the interval the sun 
has traveled at the rate of eleven miles a second 
and taken the earth along with it nearly 174 
million miles. But the star is twenty-five trillion 
miles away, which is about 145,000 times as far 
away from us as the sun had drawn the earth 
along during the half year. Surely the distance 
the sun has gone is too little to affect to a per- 
ceptible degree the accuracy of the annual parallax 
of the stars. The parallax of a Centauri is .75 
seconds. If the sun were 176 million miles nearer 
to it, its parallax would only be changed in the 
order of hundred thousandths, too little to 
vitiate the result. 


(14206) R. G. C. asks: Would like to 
have you explain this problem. A piece 8 inches 
square has 64 square inches. When cut and 
put together again, as indicated by my dia- 
grams, it measures 5X 13=65 square inches. 
This being a lumber camp exclusively, there is 
always a chance for an argument on square 
inches, but no one here can explain this one, so 
am taking this privilege of asking you. A. 
The trick to which our correspondent refers is one 
which should be immediately recognized as a 
trick. It is plain enough that no amount of 
ingenuity or special and secret knowledge will 
enable one to convert a surface of 64 square 
inches into one of 65 square inches, without 
stretching. One's attitude toward an alleged 
performance of this impossibility should be the 
same as toward the extraction of a family of 
rabbits and a large collection of assorted green 
groceries from the magician's silk hat; one should 
ask, not ‘“‘how did he do it?’ but rather “how 
did he make it look as though he had done it?" 
The solution of this particular puzzle is a well 
known one. We first saw it in the Boston 
Journal of Chemistry for March, 1887, and we 
have had it in this column several times since then. 
We last carried it in our issue of November 21st, 
1908; and since it is doubtless now new to many 
of our readers, we give it again. The key to the 
mystery is that the rearranged square does not 
completely cover the rectangle, but leaves a 
narrow open space along the diagonal. The 
apparently perfect joint in reality gapes open. 
One is deceived because the pieces are seldom cut 
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with complete accuracy, and are usually of thin 
paper, which will not lie flat. When put together 
they seem to cover the rectangle well enough. A 
model of cardboard or thin wood will expose the 
fallacy. That the two edges of the long diagonal 
from G-E to B-H cannot match up will be plain 
from inspection of the square from which the 
pieces are cut. In this square, the line E-B has a 
slope of 3 in 8, or .375in 1. The line G-H, on the 
other hand, has a slope of 2in 5,or .4in1. Plainly 
these lines, when laid down upon parallel bases, 
will not lie in the same straight line. Our second 
figure shows the 5 x 13 “rectangle’’ as actually 














‘offere” 
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built up from the four pieces of the square. Lines 
E-G and B-E have slope 3/8; lines G-H and H-G 
have slope 2/5. Between these four lines we have 
a long, narrow parallelogram, which of course, 
turns out to be exactly one square inch in area. 
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Tue Joy or Love AnD FRIENDSHIP. By 
Arthur L. Salmon. Chicago: Forbes and 
Company, 1916. 12mo.;172 pp. Price, 
75 cents, net. 

Mr. Salmon discusses the essentials of true 
friendship, gives hints on the choosing of friends, 
warns us against expecting impossible returns, 
and shows us that we must exalt the ideas of work 
and service before we can possess exalted friend- 
ships. He takes up the relationships of children 
and parents, and of the man and woman, and his 
interpretations are everywhere sane and helpful 
without the taint of sentimentality. 


ELEMENTARY MATHEMATICS FOR’ EN- 
GINEERS. By Ernest H. Sprague, A.M. 
Inst. C. E. London: Scott, Greenwood 
& Son, 1916. 12mo.; 244 pp.; 101 
diagrams. Price, $1.60 net. 

The mathematical side of engineering and archi- 
tecture is so bewildering in its vastness that the 
author's selective treatment of those parts which 
he has found by experience to be of the most 





practical use should prove valuable to the man of 
limited time. The text covers a wide field in a 
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OLD TYPEWRITER RIBBONS MADE NEw 
SAVE 90% ON YOUR RIBBONS 


Make your typewriter ribbon last a year instead of three weeks. If you have 
a large number of machines in your office your bill soon amounts te an un- 
comfortably large figure. Why buy ribbons at 75c apiece or more when old 
ones can be made new easily and quickly? Save from $8.00 to $10.00 a year 
on each machine by using the 

EE-NU 


E-INKER 






Ribbons can be re-inked twenty or more times without removing from machine. 
Any stenographer or office boy can re-ink a typewriter ribbon in five minutes, 
and at a cost of only one cent with the new Ree-Nu Re-Inker Junior. It is no 
larger than a fountain pen and is applied by simply hooking on the typewriter 
ribbon and then turning the ribbon so that the entire length is drawn through 
the device. Its construction is extremely simple, consisting of a barrel con- 
taining the ink and a re-inking cap which also serves to retain the ink 
in the barrel. The cap is fed with a felt pad which feeds the ink to the 
roller as required. 


REE-NU RE-INKER Junior $2.50 


Comes with all attachments complete 
asshown in illustration, including extra 
pads and ink. One Junior will care for 
ten machines. Improve and make 
uniform the appearance of your busi- 
ness letters; write today. 


PREMIER MODEL A, Complete, 

00 For multigraphing ma- 

. chines, multicolors, writer- 
presses, addressing and adding 
machines, etc. Any office boy can re-ink 
machines in a very few minutes. The 
equipment includes all attachments, 
the initial supply of ink and leather 
ease; sent on same conditions as the 





Actual size, 5% in. x 144 in. s %& in. 


Junior. NO RISK TRIAL Simply mail the coupon and we wil! 
GU The Ree-Nu Re-Inker send the Ree-Nu Re-inker (Premier) 
isabsolutely guaranteed (Junior) on five days’ trial. If not satisfactory return 


by us and is endorsed by manufac- to us and we will refund your money by return mail. 


turing concerns, business colleges and 
publishing houses. Names furnished [~"™ == ™ CLIP THE COUPON NOW <= <= === 
on request. Re-inker Co. 
AGENTS WANTED Valuable terri- 225 Fifth Ave., New York City 
tories are now Gentlemen :— 


being assigned to district agents on a 
liberal basis. Write for further details of 
our money-making agent's proposition. 


SPECIAL OFFER TO FOREIGN 


~ F 25.4 
Enclosed please Gnd {ss Bot fo 


me a Ree-Nu Re- Laker { — i 


+ which please send 
The color of my 


ribbons are. . I am at liberty to return the 


DEALERS. Write for further in- same in five days if unsatisfactory, end my monry will 
formation, be refunded. 
RE-INKER MFG. CO. | *** 
" . Stree 
225 Fifth Ave., New York City omnis 6 SY, 
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The Next— 
An Accident Did This! 


ON’T think it’s safe te insure yourself against 

—— some time next week or next month 

sat or next year. It isn’t. Accident isn’t going to 

wait till you get ready. Out of a clear sky—always out of a clear sky—it comes like 
a clap of thunder and strikes down one man in seven each year. 


} You may be that one in seven—this year. You will have no warning and you 
will have no time to prepare when the accident comes. 


Now is the time—now—while you are well—while you are thizking about it— 
today—this minute. Send this coupon. Make yourself safe— 


® ATNA-IZE 


Three cents a day between you and worry 
about money. On this $10 Combination three 
cents a day will bring, if you are in a“Pre- 
ferred” occupation, and under 50 years of age, 
$1,250 to $3,250 in case of death by accident; $5 
to $10 weekly income for disability due to acci- 
dental injuries, plus $1,000 to $3,000 for loss of 
two limbs or eyes; or the income plus $500 to 
$1,500 for loss of one hand, foot or eye; or $250 






more than three cents daily. ($50 added to 
above payments for death if you insure whiie 
under 40 years of age.) 

It means nothing to you to spend three 4% 
cents a day now. It may mean much to a 
get the return from A®tna Jater on. ft” 
Don’t be forced to say, “I wish 1 4 is 
had Atna-ized while I had a o 
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A Bee-Line to Everyone 


Straight as the bee flies and 
quick as though caught by 
lightning the voice in the tele- 
phone carries near and far over 
this Nation. 


This marvelous instrument is 
the pre-eminent vehicle of speed 
and speech. Railroads cover the 
country, but your traveler often 
must alight with bag and bag- 
gage and change trains to get 
to a given point. Railroads 
reach cities, towns and villages. 
The telephone reaches the in- 


dividual. 


The telephone offers con- 
tinuous passage for the voice 
and unbroken connections to 
the uttermost places because it 
is a united System co-ordinated 





One Policy _ 


to the single idea of serving the 
entire people of this country. 


It has been a powerful factor, 
along with the transportation 
systems, in the magnificent 
achievements of the United 
States— helping to prepare the 
way where latent possibilities 
of mines, forests and farms 


were to be developed. 


The continued growth of our 
national prosperity depends in 
a great measure upon the main- 
tenance and continued growth 
of the utilities which furnish, 
the means of intercourse and 
interchange. They are the 
indispensable servants of the 
individual, the community and 
the entire nation. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


‘One System 


Universal Service 





Hack Saw Economy 
does not mean buying the cheapest 
blades. It means buying blades which 
will cut faster and last longer—those 
which willstand the gaff of hard shop use. 


Starrett Hack Saws 


will prove the greatest ultimate economy 
in the day-in-day-out service of shop 
routine. Our free catalog No. 21B de- 
scribes hack saws and 2100 sizes and styles 
of fine measuring tools. Write for it today. 


The L. S. Starrett Co. 
The World’s Greatest Toolmakers 





42-606 
Athol, Mass. 





“ GEORGE F. BAKER 


‘the hardest shell and the kindest heart in America’”’ 
is B. C. FORBES’ description of one of America’s 


three richest men. 


At all newsstands. 


In this week’s 


Leslie's 


eet tata 


225 Fifth Ave. 


New York City 





and illustrates principles by the introduction of 
| useful material. 


EpvucaTION PHYSIQUE DES ADOLESCENTS. 


G., Demeny, Professeur du Cours 
d’Education Physique de la Ville de 
Paris. Paris: Félix Alean. 8vo.; 157 
pp.; illustrated. Price, 2 fr. 50. 


M. Demeny is well knewn in France as an able 
writer on physical education; his present work is 
|an introduction to body building and athletic 
| training, with the emphasis placed upon supple- 

| ness and agility rather than upon abnormal 
|} muscular development and sluggish strength: 
}in a final chapter the fundamental principles of 
physical education are applied to the needs of the 
| industrial worker. 


|Exact Scrence or Curistianity. By 
L. Buckland W. Thompson, 1916. 

| 8vo.; 157 pp. 

| If we take the words “‘science’’ and *“ Christi- 


| anity’’ in their accepted meanings, then the title 

| of this volume is doubly misleading, for its in- 

terpretations are as wide of the teachings of 
science as they are of the tenets of theology. By 
| these interpretations the garden of Eden becomes 
the physical body, the solar plexus is made the 
| dwelling-place of the Creator, the immaculate 
conception was merely a development of the sub- 
conscious mind, and we are urged alike towards 
psychotherapeutics and the annihilation of self; 
nor does the author seem to know that science 
invests the ether with substantiality and has 
certainly never regarded it as “the kingdom of 
spirit." 

Tue Srory or THE Forest. By John 
Gordon Dorrance, F. E., State Board of 
Forestry of Maryland. New York: 
American Book Company, 1916. 8vo.; 
232 pp.; illustrated. Price, 56 cents, net. 
Designed for use in schools, this book tells the 

story of our country’s woodlands, and shows how 

well a knowledge of their meanings repays the | 
ardent student. It narrates how the tree lives 
and dies, teaches the youthtul reader how to know 
the commoner trees, takes him into the forest 
with the woodsmen, and gives him some idea of 
the wonderful by-products of the forest; conclud- 
ing with the history of trees famous by reason of 
their connection with the activities of our ancestors. 

It urges the coéperation of the public in preventing 

forest fires and, without an uninteresting page, 

instills into the reader a love of the subject he is 
studying. 

A Lasporatory MANUAL OF 
TERIOLOGY. By Edwin B. Fred, 
Philadelphia: W. B. Saunders Company, 
1916. 12mo.; 170 pp.; _ illustrated. 
Price, $1.25 net. 

Students of soil bacteriology, soil chemistry 
and physics, and plant pathology will find this 
an exceedingly useful guide in the prosecution 
of their experimental work. It lists the necessary 
apparatus, tabulates the more important books 
and journals on the subject of bacteriology, 
presents exercises that have the object of quan- 
titative results, and gives formulae and methods 
for the preparation of culture media, stains, 
and reagents, with qualitative and quantitative 
processes of analyses. The chemical methods of 
the standard text-books are those most generally 


iology and chemistry is of course assumed. 


Personat Heattu. A Docter Book for 
Discriminating People. By William 
Brady, M.D. Philadelphia: W. B. 
Saunders Company, 1916. 12mo.; 
pp. Price, $1.50 net. 

Dr. Brady's little medical sermons are always 
readable; he has a homely force in expression, 
and a facility in dry humor, that can be depended 
upon to tide the casual reader over places that 
might otherwise be hard and stony. Many of 
his ideas are radical, occasionally running to 
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agree with him that a draught has nothing what- 
ever to do with a cold. But on the whole his 
work is essentially sensible and practically helpful, 
and is further to be commended in that its strong- 
est appeal is to the everyday individual who is 
most in need of health instruction, and who would 
be left unmoved by a more. ponderous handling 
of the complex but highly important subject of 
physical well-being. Food, clothing, and com- 
mon habits and ailments are fairly thoroughly 
discussed, and drugs play a very minor part in 
the author's Samaritanism. 

An Inrropuction To Astronomy. By 
Forest Ray Moulton, Ph.D. New York: 
The Macmillan Company, 1916. 8vo.; 
599 pp.; illustrated. Price, $2.25. 

The new edition of this favorably known work 
by the author of “An Introduction to Celestial 
Mechanics," has provided opportunity for re- 
arrangement and the introduction of new material, 
practically amounting to a complete rewriting 
of the work. It is addressed to all those who are 
sufficiently interested in the universe to demand 
reasons for stated conclusions, and the selection 
and presentation of material holds this class 
strictly in view, and does not attempt to adapt 
itself to the more technical needs of the astronomer 
in the making. The author carefully leads up to 
the cobrdinate systems, so that by the time they 
are reached the knowledge of the reader is suffi- 
cient to surmount their difficulties. The intro- 
ductory chapters deal with the earth and its 
motions and illustrate the careful methods by 
which scientific theories are established; these 
are followed by a study of the solar system, 
leaving the sun to the last because it necessarily 
introduces new and difficult considerations. Star 
maps and drawings elucidate the text, and there 
are problems that thoroughly test the student's 
knowledge of principles. It is an excellentaid to 





the intelligent appreciation of astronomical facts. 


small compass, brings out the essentials clearly, | f 
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employed, and a knowledge of general bacter- | 


extremes; for example, probably few people will | 
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LATHES AND SMALL TOOLS 





“STAR” Laree neat 


cr power LATHES 


Suitable tor hne accurate work 
in the repair . Sarage, too} 
foom an 


Send for Cancion’ B 
SENECA FALLS MFG. CO... 


395 Fall an 
Seneca Falls, N. Y. U.S.A. 


The “BARNES”? Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 
W. F. & Jno. Barnes Co. 


Established 1872 
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NY Strong Diamond 
a Tool Holders. 


|and many ae tools for factory, shop, 


| garage and h ome—many high class tools 
attractively riced in our “Odds and Ends" 
rhich is mailed free on request, 


| pamphlet, w 


MONTGOMERY & CO. a 
105 Fulton Street w York 


HOW, LONG. would it take 
you"to THREAD THIS PIPE’ 


ULD you do the job as 
‘cheaply or as easily—as 
your competitor? How do you 
figure a pipe-threading costs? 
Our 16-page booklet “Actual 
Pipe - . ant Experiences" 
gives users’ testimon 
on costs from all 
parts of the U. 8. 
uest. 
rite 






























and Repair Shop 
LOW IN PRICE 

11 im. to 18 In. swing 
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INVENTORS’ ATTENTION! 


The Oswego Machine Tool & Die Works wishes toan- 
nounce that they are equipped with finest machinery 
and employ best too! and model makers in the country 
to take care of developing and building mode/s for in 
ventors. Will quote on the work at reasonable flat hour 
basis or contract. If interested, write us for particulars. 


OSWEGO MACHINE TOOL & DIE WORKS, PHOENIX, N. ¥. 


WELL "rays" WELL 


Own a machine of y 
terms. ee £733 SS a SS 


Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 























THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &Flat Stampings 
Bridgeport, Conn. 





NOVELTIES & PATENTED ARTICLES 








MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators, 
direct from teams. Saves eandiion as at less a 


Manufactured by VOLNEY W. MASON & CO., Inc. 
e, R.L, U.S.A. 


HE SCHWERDTLE. STAMP. C 
TAMPS LETTERS & FIGUE 


BRIDGEPORT CONN 


AUTOMATIC ise 


Pay afer Tih Work, 
Fibre Sample and Booklet 
co. S14 Andres Bidg., 
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THE ULTIMATE MOTOR 
CONTINENTAL STANDARD SIX-CYLINDER 





Motors vary in number of cylinders, in design, 
in construction. But there is only one that 
is recognized as standard—the Continental. 


Several hundred manufacturers of motor vehicles in the United States compete 
actively for the favor of the buying public. Many of them build their own 
motors, each with entire confidence that his motor is superior to the others. 
But more than 150 manufacturers of automobiles and motor trucks agree that 
among all present day motors, the Continental stands foremost. They express 
their conviction in the most sincere way: by using the Continental Motor in 
their product. 


That their confidence is not misplaced is indicated by the notable success of 
these manufacturers. For their judgment is supported by that of the motoring 
public, who, after trying all the various types of motors, approve the Continental! 
as America’s standard. 


CONTINENTAL MOTORS COMPANY 


OFFICES: FACTORIES: 
Detroit, Michigan Detroit— Muskegon 


Largest exclusive motor manufacturers in the world 
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GMC Trucks—Built For Hardest Hauling 


QW¥G 


GENERAL MOTORS COMPANY 


TRUCKS 





What is it that makes GMC Trucks superior? What accounts 
for their greater pulling ability—the consistent, dependable 
service they give—the low operating cost —the low upkeep ? 


ig ’'S their practical, common-sense construc- 

tion, their simplicity, their correct design 
—every unit built with a factor of safety, and 
easily accessible. 


That's it. It's the way GMC Trucks are built 
that makes them superior—from the standpoint 
of owner and: driver. 


Because of their simplicity and accessibility, 
GMC Trucks can be readily cared for by the 
average driver. Maintenance cost is unusually 
low-—repairs and replacements practically 
negligible. 


You can buy GMC Trucks knowing confidently 
that they are fitted for the work—knowing that 
they will withstand the hardest kind of use— 
more than that, you have the assurance that 


with reasonable care they will render depend- 
able service and operate profitably. 


For the performance of thousands of GMC 
Trucks in hundreds of various lines of business 
in all parts of the country stands as visible 
evidence of what GMC Trucks can do. 


Records of their performance in a_ business 
similar to yours, enable you to determine 
accurately what they will do for your business. 


The GMC Line is Complete 


There are GMC Trucks of the proper size and type to 
meet the requirements of any business—six sizes in all— 
34 to 5-ton capacity—chain and worm drive. 


If you now operate motor trucks—or are considering 
motor trucks for your business—we urge you to see the 
nearest GMC dealer or communicate with TRUCK 
HEADQUARTERS. Investigate the GMC line. 


Write for illustrated booklet telling of the GMC Transcontinental trip. 


GENERAL MOTORS TRUCK COMPANY 


One of the Units of the General Motors Company 
PONTIAC, MICHIGAN 


Direct Factory Branches: New York, 


Boston, 


Chicago, Philadelphia,’ St. Louis. 
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Lake Shore Concrete Road Near 


Kenosha, Wis. John Herzog, County Commissioner. 
G. R. Wade of Kenosha, Contractor. 


Good Roads Saved 
€ 
Paris 
An English general, when asked what he 
thought was the greatest feat in the present 
war, replied, ‘“The way General Joffre saved 
Paris by commandeering 20,000 autos and 
motor busses and moving an army overnight 
against Von Kluck’s flank.” Without a great 


number of automobiles and every road g 
this couldn’t have been done. 


In 1915 there were 122,000 automobiles in 
France. There are now three million in the 
United States. We have the automobiles, 
but mighty few good roads for them torunon. 


Only 8% Cents Per Acre 


Vermilion County, Illinois, is building a 166-mile 
system of permanent roads—144 miles of concrete. 
To pay for it, twenty-year bonds were issued, 
seal or. a8 an average annual tax of less than 90 cents 
per town lot and 83, cents per acre of farm land— 
not enough to notice. 


Concrete has been in satisfactory use for many 

ears and the mileage is increasing by leaps and 
bounds—-17,000,000 square yards in 1915 and 25,- 
000,000 in 1916. Clean—even—gritty—hard—trigid 
—durable—unyielding—it is comfortable and safe 
every day in the year. 

The materials are the same as those used in such 
important structures as the Panama Canal and big 
railroad bridges. Portland cement is a staple 
product, on sale everywhere. Sand and broken 
stone, or pebbles, are equally available. Common 
labor under skilled supervision can do the work. 


It is easy for you to find out about this important 
subject. A free copy of “Concrete Facts About 
Concrete Roads” will be sent on request. Ask for 
Bulletin No. 136. One of our Road Engineers will 

ladly call on you and discuss means of financing and 
building a system of concrete roads in your com- 
munity. He will also help you to get your neighbors 
and road officials interested. 





PORTLAND CEMENT ASSOCIATION 
Offices at 






CHICAGO DALLAS 
121 West Washington St. Southwestern Life Building 
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Naval Number 


SCIENTIFICAMERICAN 
March 3rd, 1917 


We are on the verge of War! The horrible conflict that has 
embroiled all of Europe threatens to drag us into the struggle. 
It is high time that we took stock of our Military and Naval Re- 
sources. For the past two years we have been preaching “Pre- 
paredness.” What are the results? 


The Screntiric AMERICAN is planning a special number devoted 
to the Naval Forces of the United States, which will compare our 
naval strength with that of Germany. This will be done in such 
a graphic way as to be readily understood by laymen. 


There will be a special article on our Industrial Equipment for 
Defence, which will show what the vast mechanical resources 
of this country can do to save the United States from invasion, 
and to supply our ships with the means of preventing inter- 
ference with our commerce. 


Attention is being directed to our Coast Defences, and an 
article prepared by a military officer will explain what steps have 
been taken by our Army in this direction. 


In case of war with Germany, the principal work would un- 
doubtedly be that of coping with the Submarine Peril. A special 
article is being prepared which will explain how it is that the small 
armed motor-driven boat can inspire such terror to the submarine. 


In addition to these articles there will be others written by 
authorities on various phases of our Naval, Military and Aero- 
nautic Defences. 





























Any 
Scientific or Technical 
Book Published 


can be secured through the 


BOOK DEPARTMENT 


OF THE 


SCIENTIFICAMERICAN 


A 176 page catalogue and two supplementary lists of 
the latest publications, in which are listed and des- 
cribed over 4000 of the best books covering the 
various branches of the 


ARTS, SCIENCES AND INDUSTRIES 
Sent free on request 


MUNN & CO., Inc., Publishers 
Woolworth Building New York City 
































